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INTRODUCTION 


one place to another. The extent to which convenient facilities for 
such movements are furnished affects, in a large degree, the physical 
welfare of every human being. 

All progressive nations, therefore, desire to secure the advantages derived 
from superior systems of transportation. 

In accomplishing that object expensive and complicated labors must be 
performed. 

This necessity arises from the fact that while transportation may be con- 
ducted on land or water, the best results are not attainable unless large outlays 
are made for the improvement of roads and water-ways. 

The conditions under which the sums necessary to perfect these improve- 
ments are procured, and the characteristics of the improvements existing at 
different periods and in different sections, are so diversified that grave questions 
have arisen in regard to the selection of methods. 


“ NRANSPORTATION is the act of carrying persons or property from 


All improvements substantially hinge on advances in the condition of the 
land- or water-ways used, the vehicles or vessels employed, and the nature of 
the propelling or motive power adopted. This country has been prolific in 
variety of experiments tried, in the rapidity of beneficial progress, and in useful 
results achieved. 

As the entire system is still in a transition state, and as every important 
expedient hitherto adopted is in practical use in some portion of the broad 
national domain, any veritable account of the past may furnish instructive 
illustrations of changes now progressing, and suggestions for the future 
guidance of individuals, corporations, communities, and public authorities. 

It is the object of this work to explain leading characteristics of the 
successive steps by which the canoe has been supplanted by the steamer, 
the trail by the T-rail, the pack-horse by the locomotive; and to furnish a 
comprehensive compendium of instructive transportation literature accumulated 
while railway mileage was expanding to its present huge proportions. 
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INDIAN SYSTEM OF TRANSPORTATION. 


NDIAN traditions, and the best light attainable in regard to 
their antecedents, indicate that within a comparatively 
brief period before the discovery of America by Columbus their 
ancestors had journeyed from the Pacific to the Atlantic coast, 
or over a large portion of the intermediate distance, thus ac- 
quiring a familiarity with the topographical features of the con- 
tinent; and their continuance in the hunter state, and frequent 
wars, compelled such numerous movements that they were 
necessarily a migratory race. Even those who built structures, 
which they usually occupied during a portion of each year, 
sent forth hunting parties, who roamed over large districts or 
organized expeditions by which favorite fishing grounds were 
visited during appropriate seasons. The savages of the plains 
followed the buffalo, which furnished their chief subsistence, in 
the northward movements he made in the spring and his south- 
ward movements in the autumn of each year. A rough esti- 
mate of the extent of the routes occasionally traversed by the 
warriors of some of the tribes may be based on the state- 
ment,made in reference to the Six Nations, by De Witt Clin- 
ton, the famous Governor of New York. In an oration, de- 
livered in 1811, he said that “their military excursions extended 
as far north as the Hudson bay. The Mississippi did not form 
their western limits. Their power was felt in the most south- 
ern and eastern extremities of the United States. For 
nearly a century and a half they maintained a war against the 
French possessions in Louisiana and Canada.” 

Whether the warlike operations in which the savages fre- 
quently engaged were successful or unsuccessful, they necessi- 
tated long journeys. The penalty of a terrible defeat was the 
banishment of the survivors to a remote region. One of the 
most important aids to victory was the ability to march over a 
wide expanse of territory so secretly that the enemy to be as- 
sailed was surprised. When peace prevailed, long and frequent 
journeys, in some of which entire tribes participated, were oc- 
casionally necessitated by the movements of game and fish, 
sometimes by the desire to gratify a savage taste fcr change of 
scene analogous to the impulse which now sends many dwellers 
in towns and cities to country and seaside resorts every sum- 
mer, and sometimes by the wish to witness contests or combats 
between representatives of friendly but rival tribes, or to par- 
ticipate in revelries, which the savages were as ready to invent 
and as anxious to enjoy as their civilized successors. 

Such tastes, necessities, and requirements necessarily made 
the Indians pre-eminently a traveling people. One of the first 
effects of civilization seems to be of a directly opposite charac- 
ter. Giving mankind fixed homes, and furnishing occupations 
followed at established farms or workshops, has a tendency to 
check freedom of movement, until some persons become al- 
most as deeply rooted as surrounding forests in the immediate 
vicinity of the soil where they were born and have lived. Sav- 
age life, on the contrary, abounds with incitements to migra- 
‘tions, analogous to those made by birds, beasts, and fish. 

Under these conditions, the aborigines of the United States 
acquired great expertness in moving between distant points. 
Their readiness to plunge into an impenetrable wilderness, and 
their ability to serve as proficient guides of expeditions which 
explored long distances, are explained by the severe training 
imposed by hunting over large districts, and by going on the 
war-path to attack remote enemies. Few white men have ever 
equaled them in the knowledge of what might be termed natu- 
ral geography, or the skill to observe the signs by which an ob- 
scure but direct and available ea may be found between 
any two points. 

It is part of our modern history that Cherokee Indians of 


Georgia were the first to discover the existence of gold mines 
in Colorado. Records abound in which the services of the 
aborigines to parties of inland explorers, surveyors of proposed 
new roads or routes, and to soldiers, is noted, but due recogni- 
tion of their talent as pathfinders has often been neglected. 

Despite all modern improvements many of the land and 
water routes which now furnish favorite avenues of internal 
commerce, were traversed for centuries by savage predecessors, 
their trails carving out lines of our common roads, turnpikes, 
and railways, and their light canoes being supplanted on the 
rivers and lakes by our steamboats. 


CANOES—THE DUG-OUT, BIRCH-BARK, AND CORACLE. 


The abundance and length of rivers, lakes, and other navi- 
gable waters made the canoe an adjunct of ‘acalculable im- 
portance to the savages. In it they could make long journeys 
in almost every direction, by occasionally transporting their 
frail barks overland around falls or rapids, or between distinct 
water systems. The amateur voyages sometimes made at the 
present day in paper boats, such as descending the Delaware, 
Missouri, or Mississippi, from their head waters to their mouths, 
found their counterparts in many realistic movements of the 
aborigines. The canoe was to nearly all the tribes what the 
horse is to the Arab. The scope for water wanderings, under a 
system which provides for the voyageur carrying his boat on 
his back when such a resort is necessary or desirable, is practi- 
cally illimitable in the United States. The entire country from 
north to south, and many of its districts, can be traversed by 
following the course of the Mississippi and the Missouri, and 
the continent can be crossed, from east to west, by following 
the line of the St. Lawrence, the great laltes, some of their 
north-western tributaries, the upper Missouri, and the Columbia 
and its tributaries, by intermingling a few comparatively short 
overland marches with many miles of continuous sailing. 
Similar facilities exist within each important section, and the 
Indians availed themselves very freely of these local or second- 
ary channels, because they could commonly be used by the 
members of the respective tribes within the limits of their rude 
territorial divisions, in comparative safety. 

A marked feature of the policy of the Iroquois, which was 
probably adopted by many other natives, was the avoidance of 
river boundaries. If a tribe had rights on a river, they were of 
equal validity on both its banks. One band might thus monopo- 
lize the Delaware, another the Susquehanna, another the Hud- 
son, and another portions of the Ohio, until every important 
natural channel fell under exclusive ownership. The general 
course of pioneer settlement among many nations has been on 
banks of rivers, and the custom of converting them into bound- 
aries between distinct governments was not followed here until 
colonies and states were marked out by old-world methods; and 
the savages, by avoiding water lines, or substituting for them a 
wide area of hunting grounds, materially increased their chances 
of combining the See cal pursuit of fish and game with an 
avoidance of unnecessary conflicts, and the power of speedily 
concentrating their scattered warriors and families. By living 
on both sides of a river, and near its banks, they could all reach 
a common point in canoes at short notice. 

The size of the canoe varied with the facilities for procuring 
materials and the uses to which it was to be applied. The bark 
canoes of the Iroquois were from twelve feet in length, with 
sufficient capacity to carry two men, to forty feet, with capacity 
for thirty men. One writer speaks of a canoe capable of carry- 
ing fifty men. The standard which seems to have been most 
closely approached by tribes that built canoes intended for par- 
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ticipation in comparatively extended savage military or com- 
mercial movements was two tons. Birch bark was preferred 
as the principal material, because it was not likely to warp, but 
some of the tribes were compelled to make bark canoes out of 
less desirable substances, because birch trees did not grow within 
their territories. Other tribes usually made canoes by hollow- 
ing out the trunks of trees, and others by stretching the skins 
of animals over a light wicker-frame work. 

During the fourth voyage of Columbus he landed on one of 
the West Indies, at which he was visited by an Indian, who 
used a trading canoe eight feet wide, but formed of a single 
tree. It was propelled by twenty-five rowers. The earliest 
explorers of the New England coast saw Indians sailing in 
canoes. 

The lightness of the birch canoes made them specially de- 
sirable to all the tribes accustomed to expeditions which in- 
volved the necessity of frequent overland transfers from one 
river to another, or between points where rapids or falls created 
insurmountable obstacles to continuous river navigation. Long- 
fellow says,.of Hiawatha’s birch canoe, that— 


——the forest's life was in it, 
Allits mystery and its magic, 
All the lightness of the birch-tree, 
All the toughness of the cedar, 
All the larch’s supple sinews; 
And it floated on the river 
Like a yellow leaf in autumn, 
Like a yellow water lily. 


Father Charlevoix, who made a very extended tour over the 
French possessions in North America, and leading American 
water courses, including the lakes, the approaches from them 
to the Mississippi, and the Mississippi itself, during the early 
portion of the eighteenth century, gives the following descrip- 
tion of the birch canoe, which he says was then used by the 
French and nearly all the savages he visited except the Troquois: 
“They lay the bark, which is very thick, on flat and very thin 
ribs made of cedar; these ribs are confined their whole length 
by small cross-bars, which separate the seats of the canoe; two 
main pieces of the same wood, to which these little bars are 
sewed, strengthen the whole machine. Between the ribs and 
the bark they thrust little pieces of cedar which are thinner 
still than the ribs, and which help to strengthen the canoe, the 
two ends of which rise by degrees, and insensibly end in sharp 
points that turn inwards. These two ends are exactly alike; so 
that to change their course, and turn back, the canoe men need 
only change their heads. He who is behind steers with his oar, 
working continually; and the greatest occupation of him who 
is forward, is to take care that the canoe touches nothing to 
burst it. They sit or kneel on the bottom, and their oars are 
paddles of five or six feet long, commonly of maple; but when 

they go against a current that is pretty strong, they must use a 
pole and stand upright. One must have a good deal of practice 
to preserve a balance in this exercise, for nothing is lighter, and 
of consequence easier to overset, than these canoes; the greatest 
of which, with their loading, does not draw more than a half 
a foot of water. The bark of which these canoes are made, as 
well as the ribs and the bars, are sewed with the roots of fir, 
which are more pliable, and dry much less, than the ozier. All 
the seams are gummed (or pitched) within and without, but 
they must be viewed every day, to see that the gum is not 
peeled off. The largest canoes carry twelve men, two upon a 
seat, and four thousand pounds weight. Of all the savages the 
most skillful of canoes are the Outaouais; and in general the 
Algonquin nations succeed herein better than the Hurons. 
Few French as yet can make them even tolerably; but to guide 
them, they are at least as safe as the Savages of the country; 
and they practice this exercise from their childhood. All the 
canoes, even the smallest, carry a sail, and with a good wind 
can make twenty leagues in a day. Without sails they must 
be good canoe men to make twelve leagues in a dead water.” 

' Father Charlevoix does not say whether this practice of using 
sails was suggested by the French or was of savage origin. A 
singular instance of the readiness of the Indians to avail them- 
selves of such appliances is given in Catlin’s description of the 
movements of the Sacs and Foxes on the Mississippi and ad- 
jacent rivers. He says: “I was often amused at their freaks in 


their canoes, whilst traveling; and I was induced to make a 


sketch of one which I frequently noticed, that of sailing with 
the aid of their blankets, which the men carry; and when the* 
wind is fair, stand in the bow of the canoe and hold by two 
corners, with the other two under the foot or tied to the leg; 
while the women sit in the other end of the canoe, and steer it 
with their paddles.” 

In describing the manners, customs, and condition of the 
north-western Indians when he visited them, which was before 
any permanent and extensive settlements of white men had 
been established in the regions they occupied, Catlin says “the 
bark canoe of the Chippeways (whose main subsistence was 
then derived from fishing, and who were, therefore, specially 
proficient in the art of constructing canoes) is, perhaps, the 
most beautiful and light model of all the water craft that ever 
were invented. They are generally made complete with the 
rind of one birch tree, and so ingeniously shaped and sewed 
together, with roots of the tamarack, which they call wat-taps, 
that they are water-tight, and ride upon the water as light as a 
cork. They gracefully lean and dodge about, under the skillful 
balance of an Indian or the ugliest squaw; but like everything 
wild, are timid and treacherous under the guidance of a white 
man; and if he be not an experienced equilibrist, he is sure to 
get two or three times soused, in his first endeavors at familiar 
acquaintance with them.” a 

Of the canoes covered with skins, used by a number of the 
western tribes, John D. Hunter, who lived among them as a 
captive from infancy until he was nineteen years of age, says 
they “are made promiscuously by either men or women, and 
sometimes conjointly by both, according to the exigency for 
which they are wanted. The skeletons or frames are made of 
osiers or flexible poles, lashed together with bark or some other 
materials, and are covered generally with the skins of the buf- 
falo, sewed together, and to the frame with the sinews of the 
deer. They vary in size considerably, according to the service 
for which they are wanted. Sometimes a single skin covers 
one, and at others a half dozen are required. The hair is left 
on the outside. It, however, soon wears off, when the boat 
moves rapidly through the water, and is easily managed. The 
Indians smoke, oil, and preserve them with great care, which 
makes them very durable. When traveling, they often re- 
move them to the land, invert, and use them for shelters 
against the rain. Being exceedingly light, they are carried 
without inconvenience over the longest portages.” 

Of the Mandans, of the upper Missouri, Catlin states that 
they used skin canoes “which are made almost round, like a 
tub, by straining a buffalo’s skin over a frame of wicker work, 
made of willow or other boughs. The woman, in paddling 
these awkward tubs, stands in the bow, and makes the stroke 
with the paddle by reaching it forward in the water, and draw- 
ing it to her, by which means she pulls the canoe along with 
some considerable speed. These very curious and rudely con- 
structed canoes are made in the form of the Welsh coracle.” 

Washington Irving’s Astoria, in describing a trip of fur trad- 
ers, made in the early part of the present century across the 
Rocky mountains, contains the following reference to a cus- 
tom of the Arickaras or Rickarees, a tribe then noted for the 
number of their horses:— , 


While they (the fur-trading party) were regarding the village, they 
beheld a singular fleet coming down the river. It consisted of a num- 
ber of canoes, each made of a single buffalo hide stretched on sticks, so 
as to form a kind of circular trough. Each one was navigated by a 
single squay, who knelt in’ the bottom and paddled, towing after her 
frail bark a bundle of floating wood, intended for firing. This kind of 
canoe is in frequent use among the Indians. The buffalo hide being 
readily made up into a bundle, and transported on horseback, it is 
very serviceable in conveying baggage across the rivers. 


Catlin says of the log canoe, or “dug-out,” as it is often called 
in the west, of the Sioux and other eastern as well as western 
tribes, that it is dug out of a solid log with great labor by tribes 
that had but few tools to work with. Another writer, in de- 
scribing the method of constructing the dug-out, says that by 
the help of fire and his stone axe the Indian “would bring down 
a giant tree from the forest, and sever a section of the trunk of 
desired length, with regard to proportions of width and depth. 
This solid butt he would then split with wedges, and by burn- 
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ing and gouging would hollow it out, reducing the sides and 
bottom to the utmost thinness consistent with buoyancy and 
security.” 

Some of the captives who were compelled to accompany In- 
dians to distant homes speak of the readiness with which they 
constructed log rafts when deep waters were to be crossed. 
There are accounts of canoes being found at desirable places 
for crossing rivers or lakes, which were presumably kept at 
those points for general accommodation. Among some of the 
important tribes there were considerable variations in the mode 
of constructing canoes, arising from the nature of the exigen- 
cies to which they were subjected, and the character of the ma- 
terials available at given periods. There are extant specimens 
of savage war canoes in some of the museums, which indicate, 
by their magnitude and the care taken in their construction 
and decoration, that when the energies of an entire band were 
concentrated on these structures they could in some instances 
be rendered as formidable and capacious in the eyes of their 
builders as iron-plated war steamers seem to be from the stand- 
point of modern civilization. 

On the north Atlantic coast canoes were built by the Indians 
of both the birch-bark and dug-out types. In Maine they 
were usually made of the bark of birch trees, sewed on ribs of 
ash wood, and so light that a savage could readily carry one, 
capable of holding eight or ten persons, on his head. Of canoes 
made in Massachusetts, Wood, writing in 1634, says: “Their 
cannows be made either of pine trees, which, before they were 
acquainted with Ennglish tooles, they burned hollow, scraping 
them smocth with clam shels and oyster shels, cutting their 
outsides with stone hatchets. These boats be not above a foot 
and a halfe or two feet wide and twenty footelong. Their other 
cannows be made of thinne birch rines, close ribbed on the in- 
side with broad, thinne hoopes, like the hoopes of atub. These 
are made very light. A man may carry one of them a mile, being 
made purposely to carry from river to river and from bay to bay 
to shorten land passages. In these cockling fly-boats, wherein 
an Englishman can scarce sit without a fearfull tottering, they 
will venture to sea, where one English shallop dare not beare a 
knot of sayle, seudding over the overgrowne waves as fast as a 
wind-driven ship, being driven by their paddles. Being much 
like battledores, if a cross wave (as is seldom) turne her keel 
upside down, they by swimming free her, and scramble into her 
againe.”’ 

Of canoe building in Rhode Island, Roger Williams says: “I 
have seen a native go into the woods with his hatchet, carrying 
only a basket of corn with him, and stones to strike fire. When 
he had felled his tree, being a chestnut, he made a little house 
or shed of the bark of it. He puts fire, and follows the burning 
of it in the midst in many places. His corn he boils, and hath 
the brook by him, and sometimes angles for a little fish. But 
so he continues burning and hewing until he hath within ten 
or twelve days, lying there at his work alone, finished, and, get- 
ting hands, launched his boat, with which afterwards he ven- 
tures out to fish in the ocean.” 

George E. Ellis, in the Red and the White Man, says that 
“the Indian canoe seemed to need an Indian for its most facile 
use and its safest guidance. The best position for the occupant 
was to lie flat on his back if he trusted to floating, or to rest 
still on bended kneesif he plied the single paddle with strokes on 
either side. All uneasy, restless motions, all jerks and sidelings 
were at the risk of passenger, canoe, and freight. Count Fronte- 
nac, when first, as Governor of Canada for Louis XIV, he began 
his experience as a voyageur with the natives, expressed in 
strong terms his disgust at the cramped and listless position to 
which he was confined in the birch canoe; and the Jesuit mis- 
sionaries, the most patient and heroic of all Europeans, as they 
met every cross and hardship, were very slowly wonted to it. 
They gave us many piteous narrative touches of the constant 
risks and the need of steady eye and of a stiff uniformity of 
position in the buoyant but ticklish vehicle of transport. When 
needed they had in it their own precious sacramental vessels, 
requiring an ever nervous watchfulness against disaster. Till the 
passengers had learned to adapt themselves to the exacting 
conditions, their timidity and anxiety furnished a constant 
source of ridicule and banter to their native pilots. The mer- 
riment was loud and unsympathizing when the passenger tipped 


himself into the waters, still or foaming, unless at. the time he 
swamped the canoe with a valuable cargo.” 


LAND MOVEMENTS OF THE INDIANS. 


Aside from their skill in making and managing canoes, the 
aborigines had comparatively few contrivances for facilitating 
transportation. They were not wholly destitute of aids for land 
movements, however. The burden straps formed an important 
adjunct for those who were compelled to carry heavy loads from 
point to point, or over portages. The burden strap was com- 
monly worn around the forehead and lashed to a litter borne 
on the back. It was usually about fifteen feet in length and 
braided into a belt in the centre, three or four inches wide. 

' The Indian system of carrying burdens upon their backs or 
dragging them is so primitive and wearisome that of all 
methods of transportation it combines the greatest amount of 
human effort with the least practical effect. It was, however, 
very extensively used, in moving fuel or food, over short dis- 
tances and in journeys over portages or the connecting links 
between two water courses or channels. The fact that for 
many purposes no other method was available formed one of 
the most serious of the numerous privations and discomforts 
of savage life. 

CARRYING DISABLED PERSONS. 


There was an Indian method of carrying disabled persons 
overland, but it was so cumbersome that it could only be em- 
ployed in cases where the motive for extraordinary exertion 
was unusually strong. When Champlain helped the Hurons in 
an attack upon the Iroquois, soon after 1600, and was wounded 
and unable to walk, he was placed by them in a basket of 
wicker work, and so doubled up and fastened with cords that 
he could scarcely move. Thus bound he was carried by the 
Indians, on their backs, for several days. 


SLEDGES AND SNOW-SHOES. 


In winter primitive sledges helped to solve some transporta- 
tion problems which perplexed the savages. Dogs were used 
in some sections. The northern tribes showed much dexterity 
in the use of the snow-shoe as an instrument for facilitating 
winter journeys. Morgan described the snow-shoe of the Iro- 
quois as follows: “The snow-shoe is nearly three feet in length, 
by about sixteen inches in width. A rim of hickory, bent 
round with an arching front, and brought to a point at the heel, 
constituted the frame, with the addition of cross pieces to de- 
termine its spread. Within the area, with the exception of an 
opening for the toe, was woven a network of deer-strings, with 
interstices about an inch square. The ball of the foot was 
lashed at the edge of this opening with thongs, which passed 
around the heel for the support of the foot. The heel was left 
free to work up and down, and the opening was designed to al- 
low the toes of the foot to descend below the surface of the shoe, 
as the heel is raised in the act of walking. It is a very simple 
invention, but exactly adapted to its uses. A person familiar 
with the snow-shoe can walk as rapidly upon the snow as with- 
out it upon the ground. The Senecas affirm that they can 
walk fifty miles per day upon the snow-shoe, and with much 
greater rapidity than without it, in consequence of the length 
and uniformity of the step.” Other tribes made snow-shoes of 
varied forms and sizes, and a female snow-shoe was extensively 
used in some regions. ; 

As with the other aids of locomotion devised by the savages, 
considerable skill was required to render the snow-shoe service- 
able. To tyros it was a hindrance or an instrument of torture. 
Journals of white adventurers or captives who traveled with 
the Indians or: winter expeditions complain bitterly of its 
annoyances. Elis says that “the alternative was before them 
either of giving over in the tramp, or suffering sharply till they 
had ‘caught the hang’ of the snow-shoe. Chillblains were but 
the slightest part of the infliction. The constant friction of the 
tie over the instep and of the loops over the toes galled the 
flesh, and the oozing and freezing blood were sorry concomit- 
ants for the traveler. Glad was he when the stint appointed 
for the day’s journey was ended, and resting in the camp, 
though roofless and with a cordon of snow, he could soothe 


and dress his stinging extremities.” 
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FIRST EUROPEAN SETTLEMENTS. 


USE OF HORSES BY THE INDIANS. 

The Indian appliances for transportation heretofore described 
relate to those used by them before they were brought into 
direct or indirect contact with the white race. After European 
settlements had commenced, the principal change that occurred 
arose from the introduction of the horse on this continent, and 
the gradual acquisition of horses by the Indians on the plains, 
western prairies, and the north-west, mainly by the capture of 
wild animals descended from horses taken to Mexico by the 
Spaniards. A comparatively small number of horses were also 
obtained by savages living east of the Mississippi, as they were 
receding westward, either by barter, by finding estrayed animals, 
or by raids upon frontier settlements. The Indians had a great 
natural fondness for the horse, and their readiness in adapting 
him to their uses affords a remarkable illustration of their 
capacity to realize benefits from such concomitants of civiliza- 
tion as accorded with their tastes and antecedent training. 
East of the Mississippi the horse was used to a limited extent 
as they saw him used by traders, in carrying burdens, but west 
of that river, and especially on the plains, he became of great 
service in peace and war, partly as a beast to be ridden, but 
also largely as a carrier and drawer of freight. In connection 
with the last-mentioned class of the uses to which he was ap- 
plied the general method adopted, especially when an entire 
tribe changed its location, was to fasten to his back the tent 
poles of their lodges, which were left to trail behind him, and 
so arranged as to furnish a support for the skins which formed 
the tent or lodge, other baggage, and sometimes even for 
children or women. This contrivance is designated by some 
writers a travail. Something similar has been adopted in 
various countries, where, after the horse has been pressed into 


| service, the advance in mechanic arts has not been sufficient to 
secure the use of wheeled vehicles, or even of convenient sleds, 
and it forms the most primitiye of the devices for using the 
horse as a draught animal. 

It required only a comparatively small amount of experience 
to enable the Indians to become very expert in capturing and 
taming or training wild horses, in stealing the horses of settlers 
or hostile tribes, and they readily devised rude saddles and sub- 
stitutes for bridles. 

To the savages of the plains the horse became a paramount 
necessity, and he was so highly prized that he formed the prin- 
cipal object of avaricious longings and the type of native wealth. 
He rendered infinitely more genuine service to them than any 
other physical boon they indirectly derived from the introduc- 
tion of the white race on this continent, and it is a curious 
fact that the conferring of this boon was wholly an involun- 
tary and unpremeditated act on the part of the Europeans. In 
other words, while nearly all their voluntary and premeditated 
intercourse with the savages redounded to the injury of the 
latter, the principal real benefit conferred grew out of the abil- 
ity of the Indians to capture wild horses and steal tame ones. 

The Indian system of transportation, as an entirety, including 
the devices used subsequent to the introduction of the horse, 
was as complete as any other portion of their native provision 
for the wants of life. For the water movements which formed 
a large proportion, probably nine-tenths, of all their extensive 
journeys and transfers of freight, they devised canoes of var- 
ious styles, including some that were very ingenious and skill- 
ful. To aid their land movements they had the burden strap; 
in northern latitudes the snow-shoe, and, to a limited extent, 


sledges and dogs; and, after horses became available, the travail. 


FIRST EUROPEAN SETTLEMENTS. 


THEIR DEPENDENCE UPON WATER CHANNELS. 


HE pioneer Europeans arrived in the new world in ships 
which, small as they appear in contrast with the gigantic 
steamers of the present day, were marvels of size, speed, and 
capacity in the eyes of savages. The ocean always afforded a 
possible avenue for retreating or returning to the old world. 
The early forts, towns, and farms were generally established 
either on islands or at points which combined ease of access to 
the ocean with the convenient use of navigable streams, on 
which boats, canoes, shallops, or other small vessels could be 
dispatched to every point it was desirable to reach. A water 
solution of the transportation problem was a prime necessity. 
Even the advance immigration movement up such magnifi- 
cent waters as the lower Delaware and the Hudson was very 
tardy. The early grants of land on the lower Delaware were 
all along its shores, and the first legal regulations affecting 
transportation relate to boats, canoes, and landings. Although 
Swedish settlements had existed in Pennsylvania for some years 
before William Penn arrived at Philadelphia, no provision for 
roads had then been made. Land travel was usually con- 
ducted on horseback, the Indian trails being used as bridle 
paths, and the rivers were either forded, or in cases where they 
were too deep for fording, Indians were induced to carry pas- 
sengers in their canoes, while the horses were compelled to 
swim the rivers. A long period elapsed, after most of the early 
settlements were made, before the natural water-courses, with 
avenues leading to the ocean, ceased to furnish the main re- 
liance for all extensive movements of persons or property. It 
required much time to fairly begin any genuine system of in- 
ternal development, extending materially beyond these water- 
courses. 

The French settlements closely hugged the north Atlantic 
coast, the St. Lawrence, the lakes, the Mississippi. The Span- 
iards founded St. Augustine under the impression that Florida 
was an island. The home of the Puritans was long known as 
the settlements of Massachusetts bay. The original Rhode 
Island (but not the present state) was, as its name indicates, an 
island, possessing superior facilities for water communication. 
The early settlements in Connecticut were on the banks of the 


Connecticut river, which had been ascended by Dutch navi- 
gators, who had planted trading forts on its banks. The early 
New York settlements were on Manhattan Island, Long Island, 
and on the banks of the Hudson. New Jersey is so liberally 
endowed with aquatic surroundings that there was special pro- 
priety in her early name of New Netherlands, and the name of 
New England, by which the Eastern states are still generally 
known, was probably founded on the character of her coast, 
and the abundance of navigable waters extending into interior 
points. The early Virginia settlements are described as the 
colonies on the Chesapeake bay, and the extent to which the 
navigable rivers of the Old Dominion were skirted by fertile 
lands, from which produce could be economically transported, 
is one of the chief causes of the prominence she gained in 
wealth and population during the colonial era. Maryland en- 
joyed analogous advantages, and her soil was included in one 
of the early grants which defined the boundaries of Virginia. 
The early discoverers of North Carolina were charmed with its 
inlets, islands, and sounds. South Carolina was rich in mari- 
time endowments. The early Georgia settlements were on the 
banks of the Savannah. Many other pioneer movements on 
the banks of the gulf of Mexico, the Mississippi, and the Ohio 
were in accordance with the general law or overriding neces- 
sity, which required water channels of communication, because 


only a modicum of the comforts and blessings of civilization 
could be obtained at places remote from facilities for naviga- 
tion; and long periods elapsed before serious and earnest efforts 
were made to penetrate the bowels of the land, where most of 
its true wealth was to be eventually found, and to establish con- 
venient avenues by which the productive interior districts could 
be reached. 

Each of the thirteen original colonies had one or more sea- 
ports, and the main current of trade existing during the entire 
colonial era, and in some respects up to much later periods, 
was between these ports and the interior districts of the colo- 
nies in which they were, respectively, located, on the one hand 
and the outer world, via the ocean, on the other. Commieros 
between the colonies was of limited magnitude, and originally, 
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nearly all the movements made from one colony to another 
were conducted in shallops, sloops, schooners, or other sea- 
going vessels. For some purposes corresponding movements 
along the Atlantic coast have been continued in water channels 
up to the present day. The extent to which land routes have 
been substituted, and the zeal displayed in efforts designed to 
secure for each of the important seaports the largest attainable 
share of internal and foreign trade, form pivotal features of 


many of the greatest events in the transportation development 
of this country. 


PRIMITIVE WATER CRAFT ON THE ATLANTIC COAST. 


The first European settlers on the Atlantic coast naturally 
blended types of old-world vessels with the canoes built by the 
Indians. For communication between Europe and the young 
colonies ships built abroad were used, almost exclusively, 
during a long period. But canoes were freely and generally 
employed for fishing and in collecting oysters and clams. On 
some points of the North Atlantic coast adjacent to the famous 
fishing banks of Newfoundland, a nautical race obtained a foot- 
hold at an early date. -It was composed of men sent across the 
ocean by European adventurers and companies for the express 
purpose of catching fish, and they commenced various forms 
of ship-building soon after they had formed permanent settle- 
ments. The largest vessels of the sixteenth and seventeenth 
centuries were of comparatively small dimensions. Only a few 
of those employed in lengthy voyages were of more than 100 
tons burthen. The waters of Maine were explored in one bark 
of 50 tons and another of 26 tons. John Smith’s fleet, used in 
exploring the waters of territory subsequently embraced in 
Virginia, Maryland, and other colonies was composed of a 
pinnace or long boat of 20 tons and two vessels of 40 and 100 
tons respectively. A favorite style of vessel at the time boat 
and ship-building was first commenced was the shallop, a term 
which was generally employed for many years. Out of the 
original shallop grew two classes of small vessels which have 
remained in permanent use. One of these is the sloop and 
another the Chebacco boat or pink. <A record of craft owned 
or built in Massachusetts from 1674 to 1714 designates them 
under these heads: Sloops, pinks, ketches, brigantines, barks, 
and ships. Sloops were the most numerous, and the number 
of pinks, ketches, and barks was very small. 

So many changes have occurred in maritime architecture 
from that day to this, that it would be idle to attempt to de- 
scribe them in detail in any work not specially devoted to that 
subject. That task has been accomplished in a very creditable 


manner, in the census report on the ship-building industry of 
the United States for 1880, by Henry Hall, special agent. In 
the progressive stages leading from slow- to swift-moving vessels 
and from small to large craft, this country held a leading posi- 
tion for a long period, in all matters connected with wooden 
ship-building. This pre-eminence extended, during some eras, 
not only to the mechanical features and capacity of the craft, 
and to the control of our own oceanic or foreign carrying trade, 
but to the attainment of a leading position in connection with 
the foreign carrying trade of some other countries. 

There have, however, been great vicissitudes in this as well 
as all other branches of transportation. Before the Revolution 
American progress in some directions was regarded with jealous 
eyes by the British government, and development was checked 
by very harsh and arbitrary measures. 

The magnitude that ship-building had attained a few years 
before the Revolution is illustrated by a report to the House of 
Commons in 1792, which contains the following statements: 
In 1769 the colonies built and launched 389 vessels, 118 square- 
rigged and 276 sloops and schooners, of an aggregate burden of 
20,001 tons. Of these, Massachusetts provided nearly one-half, 
New Hampshire and Rhode Island the next largest number, 
while New York had only 5 square-rigged vessels, and 14 sloops 
and schooners, measuring in all 955tons. Pennsylvania owned 
1,344 tons; Virginia, 1,249 tons; North and South Carolina, 1,896 
tons, and Connecticut, 1,542 tons, while Georgia had one sloop 
and one schooner, whose combined measure was only 50 tons. 
In 1769 the entrances to all the ports of the present United 
States amounted to 332,146 tons, and the clearances to 339,302 
tons, of which 99,121 tons cleared for Great Britain, 42,601 for 
southern Europe and Africa, 96,382 for the British and foreign 
West Indies, and 101,198 for the continent of America and the 
Bahamas. The aggregate value of the whole imports amounted 
to £2,628,412, and the exports to £2,852,441. 

One of the forms of the coasting trade which first attained 
considerable importance was the transportation of firewood, 
just as in late years the movement of coal has furnished em- 
ployment to a large number of vessels. Each important new 
phase in industrial development has usually been accompanied 
by a marked change in some of the characteristics of the auxil- 
iary shipping interests. Some of the most important of these 
changes were those originating in the rapid growth of the cot- 
ton-planting operations of the Southern states, and in the dis- 
covery of gold in California, the emigration movement to that 
state by oceanic routes, and the subsequent commercial trans- 
actions between Pacific and Atlantic ports. 


NAVIGATION OF INTERIOR WATER ROUTES. 


TRANSITION FROM THE CANOE TO THE SKIFF OR BATTEAU. 


NDEPENDENT of the vessels employed in local or coasting 
trade tide-water movements, advances made into the in- 
terior required minor craft, adapted to shallow streams. The 
Indian canoes were frequently pressed into service and for a 
long period continued to be extensively used. The first addi- 
tions usually inode to the available water craft were skiffs, 
boats, and batteaux. Accounts of military expeditions during 
the eighteenth century describe movements in which canoes 
and batteaux were intermingled. The rule which generally 
prevailed was to use canoes in all cases where the necessity for 
relying upon Indian methods of construction was urgent, and 
to build batteaux in most of the instances in which the services 
of civilized mechanics or boat-builders could be procured. The 
relative advantages of the rival structures continued to be dis- 
cussed for a long period, and it is probable that the Indians re- 
garded the batteau as inferior to the canoe, while most white 
men, having due regard for their safety and convenience, pre- 
ferred the batteau. 

An illustration of the diversity of sentiment which prevailed 
among the hardy white boatmen who had become accustomed 
to the management of canoes is furnished by a letter written 
from Harris’ Ferry (now Harrisburg) by Capt. Thomas Lloyd, 
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an agent employed by the colonial authorities of Pennsylvania 
to the Governor of that province, on March 15th, 1758. He 
says: “The batteaux being almost worn out, the difficulty of 
repairing or replacing them will be very considerable. Several 
persons here have offered to build canoes at their own expense, 
susceptible of eight or nine barrels of flour, on condition of 
being employed as batteaux men in the service, and an allow- 
ance of provisions. during five or six days labor in making 
them. Mr. Harris and the people best acquainted with this 
river (the Susquehanna) assert that canoes are in every respect 
preferable to batteaux; that they may be as capacious, or more so; 
are more durable; that they don’t require the same repairs, nor 
above half the number of hands; that they are not so subject to 
leaks, and being more buoyant can pass the river and falls when 
the batteaux cannot. For these reasons I have consented that 
two or three should be made for a trial, and they are now almost 
finished. If it is thought proper to encourage this proposal, I 
believe the province will be quite as well served, the dispatch 
greater, and the expense less.” 

In connection with an expedition made five years later in 
Pennsylvania, in 1763, ten canoes were hired to transport pro- 
visions and ammunition to Fort Augusta, and an official re- 
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port relating to this transaction states that two batteaux be- 
longing to the province were used in connection with the 
canoes. In the movement of a considerable force of French 
soldiers and their Indian allies, with cannon and supplies, down 
the Allegheny to Pittsburgh, about the middle of the eighteenth 
century, both batteaux and canoes were used, and in 1756 
batteaux were used for taking supplies on the Ohio river to 
Fort Duquesne, and for maintaining communication between 
that point and French settlements on the Mississippi. 

In 1777 the building of batteaux on the Monongahela, under 
American auspices, commenced, a party of carpenters having 
been sent out from Philadelphia for that purpose. 

A batteau is defined by Webster as “a light boat, long in pro- 
portion to its breadth, and wider in the middle than in the 
ends.” An approximately correct idea of the batteaux used in 
portions of the territory now embraced in the United States 
may be derived from a description of the labors of the French 
Canadian boatmen, who were the successors of the Indians in 
ascending the St. Lawrence, by a traveler who made a journey 
with them during one of the closing years of the eighteenth 
century. 

He says that “three men are found sufficient to conduct an 
empty batteau of about two tons burthen up the St. Lawrence, 
but if the batteau be laden more are generally allowed. They 
ascend the stream by means of poles, oars, and sails. Where 
the current is very strong they make use of the former, keep- 
ing as close as possible to the shore, in order to avoid the cur- 
rent, and to have the advantage of shallow water to pole in. 
The men set their poles all together at the same moment, and 
all work at the same side of the batteau. The steersman, how- 
ever, shifts his pole from side to side, in order to keep the ves- 
sel in an even direction. The poles commonly used are about 
eight feet in length, extremely light, and headed with iron. On 
coming to a deep bay or inlet, the men abandon the poles, take 
to their oars, and strike, if possible, directly across the mouth 
of the bay; but in many places the current proves so strong that 
it is absolutely impossible to stem it by means of oars, and they 
are obliged to pole entirely round the bays. Whenever the 
wind is favorable they set their sail, but it is only at the upper 
end of the river, beyond the rapids, or on the lakes, or broad 
parts of it, where the current is not swift, that the sail by itself 
is sufficient to impel them forward. The exertion it requires 
to counteract the force of the stream by means of poles and 
oars is so great that the men are obliged to stop very frequently 
to take breath. The places at which they stop are regularly 
ascertained. Some of them, where the current is very rapid, 
are not more than half a mile distant one from the other; others 
one or two, but none of them more than four miles apart.” 

Canoe movements were made in a similar manner by a 
number of the pioneers who sought homes near the heads of 
rivers flowing towards the places first colonized. 

Egle’s History of Pennsylvania says: “Many of the settlers 
on the head waters of the Susquehanna river took their fami- 
lies and goods in canoes up that stream. These canoes were 
generally managed by a steersman and a bowsman, who placed 
steel-pointed setting poles upon the bottom of the river, upon 
which they threw their whole weight and force, and thereby 
propelled their canoes forward, and by such continued efforts 
frequently made 25 miles a day against the current, carrying 
in their canoes from three-fourths of a ton to one ton a trip. 
In case of low water in the streams, the boat crew would be 
compelled to remove the gravel and fragments of rock from 
the line of their course, and wade for miles at atime in the 
stream, carrying and dragging their boats forward.” 

In Connecticut a flat-bottomed skiff followed the canoe. 
They were pointed at the bow, were as broad aft as amidships, 
and were flat on the floor with upright sides, having a little 
outward flare. At an early day they were used both for fishing 
and for carrying goods and passengers. 

In the census report on ship-building in the United States in 
1880, the only reference to batteaux is a statement that about 
seventy-five of them are built every year, on the Aroostook 
river, in Maine, for lumbermen, and they are light or fragile 
boats, or flat-bottomed skiffs, with pointed ends and flaring 
sides. They are constructed of pine boards, at a cost of from 
$10 to $25 each, and will carry about half a ton. 


THE FLAT-BOAT OR BROAD HORN. 

Canoes and batteaux could be used either in ascending or de- 
scending rivers. When the yield of surplus products at points 
on or near interior rivers became of suflicient consequence to 
render improved facilities for transportation desirable, the cus- 
tom was established of drawing a broad line of distinction be- 
tween one class of rude craft intended solely for movements 
down stream, which included flat-boats, arks, and rafts, and an- 
other class which, like canoes and batteaux, could be used 
either in ascending or descending rivers. 

Improvements on the craft used for ascending streams were 
made, which were known on the upper Delaware as Durham 
boats, on the Ohio and other streams as keel-boats, and at a 
later stage, after additional improvements had been made, and 
a roof provided, as barges. These distinctions have been per- 
sistently maintained, and one of the first expedients adopted 
by the eolonists—the use of flat-boats for descending naviga- 
tion exclusively, with the understanding that at the end of 
each voyage they should be sold by the original owners—— 
continues to furnish one of the methods for transportation 
movements on the Ohio and Mississippi and other rivers up to 
the present day. The raft also survives in many localities. The 
“ark” has nearly disappeared from American waters. The 
flat-boat, ark, and raft furnished the principal facilities for 
conveying to market a large proportion of the.bulky products 
of this country during a protracted period. The flat-boat was 
probably the first of these agencies to be employed in a num- 
ber of localities. 

Thomas Budd, in his Account of Pennsylvania and New 
Jersey, published in 1685, says of the uses then made of the 
Delaware river: “After great rains we may bring down great 
quantities of goods in flat-bottomed boats, built for the pur- 
pose, which will then come down by reason of the floods with 
speed.” 

The flat-boat was of various sizes and designated by several 
names. On the Ohio and Mississippi it gained its highest devel- 
opment and most protracted utility. A writer skilled in nauti- 
cal affairs says that “the only claim of the flat-boat or ‘broad 
horn’ to rank as a vessel was due to the fact that it floated 
upon water and was used as a vehicle of transportation.” The 
phrase broad horn originated in the fact that many of the flat- 
boats were provided with large steering oars, hung on fixed 
pivots on the sides, by which these cumbrous contrivances 
were managed. During the latter part of the eighteenth and 
the early portion of the nineteenth century nearly all the ad- 
venturous men of the regions west of the Allegheny mountains 
and contiguous to the Ohio participated in flat-boat move- 
ments. To many it was a starting point in life to build a flat- 
boat, load it with merchantable produce, make a trip to New 
Orleans, see the world as it was developed in the regions 
traversed, and return by the best routes and methods that were 
available, which were all very undesirable. 

An important historic trip was made by Messrs. Gibson and 
Linn, in 1776. They descended the Ohio and Mississippi, from 
Pittsburgh to New Orleans, and brought back a cargo of 136 
kegs of gunpowder, procured from the Spanish authorities and 
intended for the use of the Céntinental army. Although they 
probably used canoes or batteaux instead of flat-boats, it is 
stated that when they reached the falls of the Ohio, in the 
spring of 1777, they were obliged to unload their boats and 
carry the cargo around the falls. The success of their trip 
gave an impetus to the flat-boat trade, which rapidly increased 
in magnitude, and which, except during a few temporary sus- 
pensions arising from Spanish hostility and the civil war, has 
continued in one form or another up to the present time. 

Independent of the men who aimed at running boats of their 
own down the river, or who used: them to transport their fami- 
lies or household goods to their new ‘homes, many others sought 
and found employment as flat-boatmen, in the service of the 
owners of such craft. 

The Indianapolis Journal, in discussing this phase of trans- 
portation development, says that during early eras a “voyage 
from Pittsburgh to New Orleans by flat-boat was an enterprise 
of greater peril than a tour around the world is now. It was 
certain to be full of adventure. It required months for its ac- 
complishment. A shot from the shore by some Indian or reck- 
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less desperado might terminate abruptly the voyage and the 
lives of the navigators in blood. A moment’s neglect of the 
steersman might wreck the unshapely craft and all the hopes 
of its owners, hundred of miles from home, and in an inhospi- 
table wilderness. There was danger everywhere, in the cur- 
rents, eddies, whirlpools, bayous, and snags of the tortuous 
Father of Waters, but there was no less danger from the half- 
civilized dwellers on the banks. The outlawed criminals and 
the desperate adventurers from civilization skulked about the 
shores or prowled with light canoes among the bayous and 


creeks, watching for chances to plunder, even if murder was’ 


necessary to aid them. A flat-boat voyage down the great 
river was perilous enough from natural causes, even if man’s 
inhumanity to man had not increased the peril. In those days 
the Government had not thought of snag-boats, and the Mis- 
sissippi was full of half-hidden dangers. The current was con- 
stantly changing. It was easy to be deceived into an old chan- 
nel, from which there was no return. Bayous were often 
traps—watery culs-de-sac—leading nowhere but to ruin. The 
organized river pirates and wreckers were always on the look- 
out for unwary voyagers, so that a slight mishap generally 
ended in complete disaster. If, under such circumstances, the 
flat-boatman reached his distant home, footsore and weary, but 
penniless, months after leaving it, he was lucky. 

“In the early days of flat-boating, a safe return, even when 
the venture had not proved financially profitable, was a grand 
event and the occasion of tumultuous joy. The business bred 
a special class who sought it for its adventure and dangers as 
much as for its profits. The river pirates met in the flat-boat- 
men of that early day, a class ready, eager, and willing for the 
fray—a class which, like the rancheros of the plains, accounted 
a trip tame and spiritless if unattended with danger. They 
were rough and ready, careless and care free. Dreamily float- 
ing down the Ohio they whiled away with song and dance the 
lazy hours. The boatman’s horn waked the echoes from dis- 
tant hills more musical than steamboat whistle or that ear- 
distracting horror, the calliope. It was a romantic life, befitting 
the grand scenery and rude time. Ninety days on a slowly- 
moving flat-boat. The scenery constantly changing but ever 
wild and beautiful, was a thing never to be forgotten. The 
spice of danger in it only gave it zest. An occasional adven- 
ture with river sharks only relieved monotony and added in- 
terest. 

“Tt is difficult for one looking on the Ohio river to realize 
that once flat-boats, broad horns, and the queerest craft that 
ever floated, did all the transportation business from the head- 
waters to New Orleans. A flat-boat, scarce moving, with rude 
arrangements for cooking on deck, almost under water, with 
long oars awkwardly attached to the sides, is a type of its time 
almost as grotesque and odd as the Viking ship recently dug 
up in Norway. Perhaps one day it will excite as much arche- 
ological wonder, for it already recalls a time we fail to under- 
stand—a condition of society and of our country we can scarcely 
appreciate. The leisure-loving, deliberate, slow-moving flat- 
boat was fast enough for its day and people. There was luck 
in its leisure.” 


THE EARLY TRADE CONDUCTED’ ON FLAT-BOATS 


consisted largely of the movement of flour and whisky. A va- 
riety of miscellaneous articles, however, were transported. Hon. 
Levi Woodbury, who made a trip down the Mississippi in 1833, 
in a letter written at Natchez, says: “At every village we find 
from ten to twenty flat-bottomed boats, which, beside corn in 
the ear, pork, bacon, flour, whisky, cattle, and fowls, have a 
great assortment of notions from Cincinnati and elsewhere. 
Among these are corn-brooms, cabinet furniture, cider, apples, 
ploughs, cordage, &c. They remain in one place till all is sold 
out, if the demand be brisk; if not, they move further down. 
After all is sold out, they dispose of their boat, and return with 
their crews by the steamers to their homes.” ; 

_At the present day (1886) flat-boats are still built on the Alle- 
-gheny river, loaded at Pittsburgh with corn, potatoes, hay, 
~erockery, glassware, liquor, and miscellaneous articles, taken 
down the river, and trading operations commenced at any 
point where they can be made profitable. Wheeling is also a 
favorite starting point for similar expeditions. 


One of the most important uses to which flat boats have been 

applied is 
THE TRANSPORTATION OF COAL. 

Until 1850 the coal exported from Pittsburgh was floated 
down the Ohio in large, flat-bottomed boats, which were usually 
125 feet long, 16 feet wide, and 8 feet deep, with flat perpen- 
dicular sides, bow, and stern. Each boat of this size held about 
15,000 bushels of coal, and they were floated to their destination 
lashed in pairs. The usual complement of hands for such boats 
was 23 or 24. These boats could only be floated down the river 
in the high floods that generally, from time to time, in the 
spring and fall of each year, swell the current of water in the 
Ohio river. 

Subsequently the practice was adopted of forwarding coal 
from Pittsburgh in coal flats towed by a steam tow-boat and 
this method, or modifications of it, is claimed to be one of the 
cheapest methods of transportation ever devised. A notice of 
this system, in Harper’s Weekly, says: “Merely as a sight worth 
seeing a Pittsburgh steamer with a tow of coal flats is a notable 
object, for nothing like it can be seen anywhere else in the 
world but on our inland water-ways. These tow-boats are all 
‘stern-wheelers.’ They carry no load themselves, and, bur- 
dened with nothing but their own weight, which is chiefly the 
weight of their engines, their evolution has been wholly toward 
the development to the utmost of propelling power. Many of 
them draw no more than two feet of water. For this peculiar 
boat architecture, credit is due to Pittsburgh’s engineers, and 
by means of it they have made the cheapest transportation 
service in the world. Simple as it now seems to build wholly 
with reference to power, and to spread out the cargo, so to 
speak, over as indefinite an area as low water makes necessary, 
this solution of the problem of cheap coal transportation was 
not reached until the railroads threatened to take away all 
traffic from the rivers, as they have practically taken away all 
travel. . . . Pittsburgh coal can be delivered in New Orleans 
for about $2.60 per ton, and New Orleans is 2,000 miles away by 
river. Voyages of 4,000 miles are by no means uncommon for 
these coal carriers to take on our inland waters. Cow Island, 
on the upper Missouri, is 800 more than 4,000 miles from Pitts- 
burgh, and they carry.coal to market there—a distance as great 
as from New York to any port on the Baltic sea. Not less than 
20,000 miles of inland navigable waters are accessible to these 
Pennsylvania fuel peddlers. More than 160 of them are owned 
by Pittsburgh owners—a vast fleet, the building of which cost 
hardly less than $10,000,000. The aggregate of vessels of all 
kinds is now more than 4,000. Of the 13,000,000 tons of coal 
that were dug in 1883 in the counties near Pittsburgh, about 
4,500,000 tons were carried to market by water.” 


RETURN TRIP OF FLAT-BOATMEN. 


Of tne means adopted by the men engaged in the modern 
flat-boat trade to return to their homes, and of some of the char- 
acteristics of lower-river life, the river reporter of the Pittsburgh 
Chronicle-Telegraph draws a picture which, it is to be feared, is 
in some respects applicable to too many of the phases of water 
transportation. He says: “A volume might be written on lower 
river flat-boat life, and it would be full of interest. Three men 
generally comprise the ‘crew,’ and they are paid from ten to 
eighteen dollars a month. From New Orleans they come home 
on steamers, taking a deck passage from the Crescent City to 
St. Louis or Cincinnati, and paying for the same from three to 
six dollars, according to the number of boats leaving, and the 
terms they can make with competing river steamers. A ‘deck 
passage’ is an idyl of river life in itself, and one that the gene- 
ral world has not the remotest conception of. Two thousand 
miles, with a state room under the boiler battery, a dining sa- 
loon among the mules ‘back aft,’ and a continual punching up 
at midnight by the ‘mud clerk,’ together with the fights and 
thievery of the semi-barbarous, double-jointed unintelligible 
Voudoo roustabouts, is a feature of human existence that has 
to be experienced to be appreciated. On the lower river 
and its tributaries float hundreds of these flat-boats, bent on 
all purposes of barter and trade. Legitimate ‘traders,’ freighted 
with ‘up-river’ stuffs, ‘bum boats,’ peddling dry goods, station- 
ery, and everything else; ‘gunboats,’ loaded with the refuse of 
sad existence; whisky boats, which are floating saloons, whose 
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license expires with the cutting of their ropes; 


boats, pick-ups, and ‘pirates.’ These last are a buccaneer fea- | derful as it is unknown, 


photograph | They all form a wonderful link in internal commerce, as won- 


and Pittsburgh is the natal place of 


ture of the river, about which wild tales, too often true, are told. | this queer industry of western water-ways.” 


ARKS AND RAFTS. 


HE other craft used extensively and exclusively in descend- 

ing streams were arks and rafts. On some rivers the for- 

mer preceded the latter, for the reason that original obstruc- 

tions to navigation could be more readily surmounted by them, 

and after these obstructions were removed the use of rafts was 
continued long after the construction of arks had ceased. 

Arks were favorite craft for transporting miscellaneous pro- 
ducts from regions in which lumber was cheap and abundant 
to comparatively distant points that could be reached by river 
in Pennsylvania, New York, and on the Ohio, during a pro- 
tracted period. They were used during the eighteenth century, 
and at some places were only superseded after canals were con- 
structed, and the use of steamboats had become general. 

Before the construction of the Erie canal, the farmers of cen- 
tral and western New York sent their produce to market in 
arks down the Delaware and Susquehanna. 

The farmers of Pennsylvania who resided at points contiguous 
to these rivers adopted the same method. Some of the early 
shipments of anthracite coal were made in arks. Their size 
varied with the uses to which they were applied. Some of 
those used in Pennsyvania were large enough to carry 500 
barrels of flour. Of the arks used in transporting coal from 
the Wyoming valley it is stated that they were “rudely con- 
structed craft, 90 feet long, 16 feet wide, and 4 feet deep, with a 
capacity of 60 tons. Each end terminated in an acute angle, 
with a stern post surmounted by a huge oar, some 80 feet in 
length, requiring the strength of two stout men to ply it. Some 
10,000 feet of lumber was used in the construction of the ark, 
and its total cost was $70. It took four men seven days to 
navigate it to tide-water, the cost of the trip being about $50. 
Only two-thirds of the arks started down the river reached 
their destination, one-third generally going to pieces on the 
bars and rocks. It cost $181 to get 60 tons of coal to market, 
or about $3 a ton. The perils of navigation increased the cost 
of transportation to fully $4. Added to this were commissions 
on sales, cost of transhipment, and other expenses, bringing 
the whole outlay on a ton of coal up to $5. Coal sold at $10 a 
ton at the time, leaving a profit of $5.” 

Of the movement down the Lehigh, of six arks of coal, which 
was attempted in 1803, the following account is published: ‘The 
descent of the river, for the first 15 miles from Mauch Chunk, 
was exceedingly rapid, the fall being some 800 feet. It was a 
bright and cheerful morning, after the stream had attained the 
usual high-water mark, that the arks were cut loose, and, each 
equipped with six men, began at once the descent of the rapids. 
Now the torrent roars—the waves and whirls dash madly around 
the boats; the men at the oars, with faces wild with animation 
and excitement, and with muscles full distended, run to and fro 
upon their narrow platforms; the pilot, with energetic motion 
and speech, addresses the steersman—the steersman, with like 
gesticulation and vehemence of manner, responds to the pilot— 
and then all hands make desperate plunges at the oars! Now 
the boat, shaking and cracking, swings its cumbersome form 
around a, villainous rock; now it sheers off, in a counter-current, 
towards the shore, and then bending round, again dashes for- 
ward into the rolling waves, when—cr-a-sh! je-boom! it rises 
securely upon a ledge of rocks half concealed beneath the sur- 
face of the water! A moment serves to contemplate the wreck, 
and then the men, seizing oars and planks, make good their 
exit to the shore—leaving the broken and dismembered ark to 
its fate, and the cargo to the curious speculation of the catfish 
and eels. Of the six which embarked, but two reached Phila- 
delphia, and even these presented a very dilapidated appear- 
ance.” 

In a letter describing early efforts to transport Lehigh coal 
to Philadelphia, written by Mr. Charles Miner in 1833, he says 


that in August, 1814, the firm with which he was connected 
started off the first ark they had constructed. It was 65 feet 
long, 14 feet wide, with 24 tons of coal. The expenses he re- 
ports as follows:— 


Expenses of the passage and hands down and returning....... $28 27 
Wages, including three pilots ......seeeeeeccseerceeceeceerers 47 50 
$75 77 

Ark (cost high, from inconvenience of building)...........-+- $130 00 
Twenty-four tons coal, raising from MiNC.....+4+++e+e-eeeeeee 24 00 
Hauling nine miles to landing, at $4 a ton.....+.+seesereeeee - 96 00 
Loading into ark ......0...cceecececescccccccccccceciccreneces 5 00 
$330 77 


So that, in the first experiment, the coal cost about $14'a 
ton in the city. He adds: “I have been somewhat minute in 
giving you these details, because this ark was the pioneer, and 
led off the coal trade by the Lehigh to Philadelphia, now so ex- 
tensive and important. This effort of ours might be regarded 
as the acorn from which sprang the mighty oak of the Lehigh 
Coal and Navigation Company.” In a note he says: “The fact 
may not be uninteresting that we were obliged to pay $4 and 
for much of the coal hauled $4.50 a ton over an exceedingly 
rough road of nine miles, where now, by railway, it is trans- 
ported for twenty-five cents a ton.” 

Movements on the Ohio, in which arks were used for the 
transportation of emigrating families, with all their live stock, 
are described in an account of Major Stephen H. Long’s expedi- 
tion from Pittsburgh to the Rocky mountains, performed in 
1819 and 1820. It says: “The little village of Olean, on the Al- 
legheny river, has been for many years a point of embarkation, 
where great numbers of families, migrating from the northern 
and eastern states, have exchanged their various methods of 
slow and laborious progression by land for the more conyeni- 
ent one of the navigation of the Ohio. From Olean downward 
the Allegheny and Ohio bear along their currents fleets of rude 
arks laden with cattle, horses, household furniture, agricultural 
implements, and numerous families having all their possessions 
embarked on the same bottom, and floating onward toward 
that imaginary region of happiness and contentment, which, 
like the ‘town of the brave and generous spirits,’ the expected 
heaven of the aboriginal American, lies often ‘beyond the place 
where the sun goes down.’ 

“This method of transportation, though sometimes speedy 
and convenient, is attended with uncertainty and danger. A 
moderate wind, blowing up the river, produces such swells in’ 
some parts of the Ohio as to endanger the safety of the arks, 
and the heavy, unmanageable vessels are with difficulty so 
guided in their descent as.to avoid the planters, sunken logs, 
and other concealed obstructions to the navigation of the Ohio. 
We have known many instances of boats of this kind so sud- 
denly sunk as only to afford time for the escape of the persons 
on board.” 

Good reasons for the abandonment of the ark after turnpikes 
and canals were constructed, and descriptions of some of the 
old methods of conducting transportation on the ‘Susquehanna 
and its tributary regions are contained in thé following extract 
from a report made in 1827 by one of the early canal commis- 
sioners of Pennsylvania: “Since the opening of the Erie Canal 
and the construction of turnpike roads, from the Susquehanna. 
to the valley of the Delaware, the Hudson, and the lakes, the 
boats upon the Susquehanna, for the transportation of the as- 
cending trade, have gradually disappeared, until not a single 
boat is found plying upon the river above Northumberland. It 
is found that merchandise can be transported, by wagons, from 
the city of Philadelphia, the city of New York, and the heads 
of the Seneca and Cayuga lakes, with more expedition, at less 
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expense, and less hazard, than by the river. [Here the uncer- 
tainties and losses attending upon the descending navigation of 
the Susquehanna are described at length, and the writer pro- 
ceeds to say:] The losses occasioned by accidents incident to 
the river navigation, exposure to the weather, &c., is estimated 
at five per cent. upon the gross amount of exports. The whole 
amount of property which descended the Susquehanna last 
year (1826) was estimated at $4,500,000. The tonnage required 
for the transportation of those articles which could not be 
floated in rafts, must have amounted to more than 100,000 
tons. Fifteen hundred arks arrived at Port Deposit, and it is 
known that there were many, and it is fair to presume at least 
500, found a market for their loading, at the towns and places 
along the river, above that place. Estimating the loss incident 
to river navigation at five per cent. which is certainly very low, 
and the amount of exports at $4,500,000, the gross amount of 
loss annually sustained, would be $225,000. Besides this, there 
is, and must always continue to be (whatever improvements 
may be made in the descending navigation), an enormous 
sacrifice in the item of arks. An ark of sufficient capacity to 
carry forty or fifty tons, will cost at least sixty-five dollars. It 
can never reascend the river; and consequently must be sold 
for any price which can be obtained for it. The average price 
of the ark, at the place of destination, is fifteen dollars. The 
loss, then, upon two thousand arks, the estimated number which 
descended the river last year, and which is annually increasing, 
will amount to one hundred thousand dollars; which added to 
the estimated loss by accident, exposure, &c., amounts to the 
enormous sum of $325,000.” 

An illustration of the extent to which arks and rafts were 
used is furnished by the fact that a report presented to the Penn- 
sylvania legislature in 1829 quoted the following statement:— 

“From an accurate account, kept by a respectable citizen of 
Harrisburg, it appears that between the 28th of February and 
the 23d of June, 1827, there passed that place:— 

Rafts, 1,631; arks, 1,370. It is supposed that the rafts con- 
tained, on an average, 25,000 feet of lumber, which would 
amount to 40,775,000 feet. 

Two hundred of the arks were laden principally with anthra- 
cite coal, averaging 55 tons each, making 11,000 tons. 

The remaining 1,170 arks were loaded principally with flour 
and whisky for the Baltimore market, and carried, on an ave- 
rage, 400 barrels each, making 468,000 barrels. : 

It is supposed that about 300 keel-bottomed boats, carrying 
from 800 to 900 bushels of wheat each, descended during the 
same period; say 800, makes 240,000 bushels of wheat, at 35 
bushels to the ton, makes 6,857 tons.” 

Annals of Luzerne county say that 80 lumber rafts passed 
down the Susquehanna in 1796. In 1804 sawed lumber went 
down—552 rafts, with a total of 22,000,000 feet. 

In six days, from May 18th to 23d, 1833, 3,480 rafts were 


floated down the North Branch of the Susquehanna by the vil- 
lage of Catawissa. In 1840 the lumber floated down the Sus- 
quehanna in rafts was estimated at 250,000,000 feet. 


RAFTING LUMBER AND TIMBER. 


On many of the streams of the United States rafting lumber 
has continued on an extensive scale during high-water periods, 
and on a considerable number of streams such movements are 
the only important transportation use to which those streams 
or rivers are applied. 

The rafts floated on the Susquehanna in 1885 were usually 29 
feet wide, 300 feet long, and composed of 120 logs or “sticks.” 
The logs are 30 to 40 feet long, and the entire structure contains 
11,000 cubic feet of lumber. Most of the lengthy timber has 
been cut off, and logs now sent down are somewhat dwarfed. 

From the lumber regions pilots floated rafts to Marietta for 
$75 to $80 each; Marietta to Peach Bottom, 28 miles, $40 to $45 
per raft; Peach Bottom to Port Deposit, 16 miles, $22.50 per 
raft. The pilot paid his hands $3.50 and steersmen $5 per trip 
from Marietta to Peach Bottom; Peach Bottom to Port Deposit 
hands get $2.25 and steersmen $2.75. When the river is in good 
condition the run from Marietta to Port Deposit could be made 
in eight hours. After the rafts arrived at the latter place about 
twenty of them were lashed together, and towed by tug-boats to 
Chesapeake canal. There rafts of sufficient number were piled 
upon each other, and were termed lockages. From the canal 
they were taken by water to Camden, New Brunswick, New 
York, Philadelphia, and other cities, and received by owners 
and speculators. 

Almost every rock and projection along the Susquehanna, 
from Marietta to Port Deposit, has a name familiar to the rafts- 
men. In many instances these points received their titles from 
the fact that rafts were once stove on them. Here are a few of 
the odd names: “Spinning Wheel,” “Sour Beer’s Eddy,” “Blue 
Rock, “Turkey Hill,” “Brothers,” “Old Cow,” “Hangman’s 
Rocks,” “Horse Gap,” ‘Ram’s Horn,” “Slow and Easy,” 
“Hollow Rock,” “Hog Hole,” “Sisters,” “Old Port Bridge.” 
Every season, at the conclusion of rafting, “party rafts” came 
down the river. Upon a raised platform on the logs merry lads 
and lasses dance as the raft floats through many miles of wild 
scenery on either side. 

On the Allegheny, when timber rafts are run out of the 
creeks, they are made up into fleets, nine rafts being usually 
put into one fleet, which contains from 300,000 to 500,000 feet, 
linear measure. 

There is a growing tendency in connection with the lumber 
business formerly conducted on that and a number of other 
rivers, including the upper Mississippi, which has been one of 
the greatest theatres of lumber-rafting operations, to substitute 
railway for rafting movements, partly on account of the serious 
losses sometimes arising from unexpected freshets. 


ASCENDING NAVIGATION. 


DURHAM BOATS. 


ONE of the craft heretofore described were used to a con- 
siderable extent by parties who made the carrying of 
freight or passengers a regular business. In most instances the 
men who controlled the operations of canoes, batteaux, arks, 
or rafts, owned them, and ali their movements, as a general 
rule, represented the kind of indeperident operations typified 
by the expression “every man paddled his own canoe.” That 
remained, indeed, the ordinary custom in reference to a very 
large proportion of all the internal transportation of the country 
for a long period after the first colonial settlements were made. 
To a limited extent, however, keel boats began to be pressed 
into common carrier service during the latter half of the 
eighteenth century, and for many years they continued to 
furnish almost the only description of craft in which such ser- 
vice was rendered on tidelessrivers. They were also extensively 
used by parties engaged in important freight movements which 
required that rivers should be ascended as well as descended. 


Durham boats, which are supposed by some writers to have 
suggested the type of boats known as keel-boats on the Ohio 
and other rivers, were first built about 1750 on the Delaware 
river bank by Robert Durham, the manager and engineer of 
the Durham Furnace, in the northern part of Bucks county, 
and the boat was made nearly in the shape of an Indian canoe. 
Pearce, in his Annals of Luzerne, says: “Durham boats were 60 
feet long, 8 feet wide, and 2 feet deep, and when laden with 15 
tons drew 20 inches of water. The stern and bow were sharp, 
on which were erected small decks, while a running board ex- 
tended the whole length of the boat on each side. They 
carried a mast with two sails, and were manned by a crew 
of five men, one steering, and four pushing forward with set- 
ting poles, two being on each side.” In the navigation of a 
number of eastern rivers, these boats were of much service, 
and they closely resembled the “keel-boats” used on western 


rivers. 
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ASCENDING NAVIGATION. 


KEEL-BOATS AND BARGES. 


The use of keel-boats began on the rivers of western Pennsyl- 
yania some time before the close of the eighteenth century. 
They were built like the hulls of modern canal boats, and would 
carry, on an average, about 80 tons. They were propelled by 
sails, pushed by poles, or towed by horses, which walked along 
the banks, and they made voyages both up and down the 
streams. As they made regular trips, they were a great conve- 
nience in their day for passengers as well as for freight. At 
first passengers were compelled to land every night, and they 
lodged at the most convenient farm-house, every man’s house 
in those days being open for the entertainment of wayfarers. 
Keel-boats were used on the Allegheny along its upper course 
long after canals connected Pittsburgh with the east. 

A line of mail boats was established from Wheeling to Lime- 
stone (Maysville), Ky., in July, 1794, to run once every two 
weeks. These boats were built like whale-boats, were 24 feet 
long, were steered with a rudder, and were manned by one steers- 
man and four oarsmen, who carried muskets and ammunition. 

In 1794 packet-boats for passengers began to run down the 
Ohio from Pittsburgh. For protection from hostile Indians 
they were built strongly, and carried cannon and other arms. 
Passengers slept on these packets. 

When the keel-boat was covered with a roof, lengthwise, it 
was dignified with the name of barge. In reference to their 
operations a pamphlet issued by the Empire Transportation 
Company, in 1876, says:— 

“On the Susquehanna, a tideless river,—wide, rocky, and ex- 
cept when flooded, extremely shallow,—long, covered barges, 
carrying, perhaps, a thousand bushels of grain, manned by a 
captain and crew of eight, was floated at high water from the 
upper valleys to Columbia. Some twenty tons of merchandise 
comprised its return cargo. It was a light task to drift south- 
ward on the swift waters rolling seaward, but the homeward 
journey up the stream was insufferably tedious and laborious. 
Four of the crew on each side of the barge pushed its slow 
length along by a continuous thrust of iron-shod poles against 
the river bottom. About five days were consumed from 
Williamsport to Columbia, while the round trip occupied 
perhaps eighteen. The charges on grain were ten or twelve 
cents per bushel, and on merchandise, about fifty cents per 
hundred pounds.” 

Some of the keel-boats used on the Ohio were of compara- 
tively large dimensions, being from seventy-five to one hundred 
feet in length, a breadth of beam ranging from fifteen to 
twenty feet, and carrying capacity of sixty to one hundred tons. 
The receptacle for freight occupied a considerable portion of 
the hulk, and was called a cargo box. Near the stern was a 
small apartment that served as a cabin for passengers willing 
to pay for such accommodations. The roof of this cabin was 
elevated above the main deck, and from this roof the helmsman 
- directed the movements of the boat. The boat was usually pro- 
vided with a mast and sail, but when no wind prevailed to waft 
the craft on its voyage oars and poles were substituted, while 
at other times the hardy boatmen had recourse to the rope, in 
which case each member of the boat’s crew performed the ser- 
vice of a mule on the towpath of a canal. 


PERILS OF OHIO PACKET-BOAT TRAVEL. 


An interesting picture of the perils to be encountered in navi- 
gating the upper Ohio, from the savages and white desperadoes 
who lurked upon its borders, and of the means devised for avert- 
ing them, as well as of other peculiarities of the era preceding 
the present century, is furnished by the following advertise- 
ment, printed in Cincinnati, of the first regular packet line be- 
tween Pittsburgh and Cincinnati, which was formed January 
11th, 1794, by four keel-boats of twenty tons each: “Ohio Packet 
Boats—Two boats for the present will start from Cincinnati to 
Pittsburgh and return to Cincinnati in the following manner, 
viz.: First boat will leave Cincinnati this morning at 8 o’clock, 
and return to Cincinnati so as to be ready to sail again in four 
weeks from this date. Second boat will leave Cincinnati on 
Saturday, the-30th inst., and return as above; and so regularly, 
each boat performing the voyage to and from Cincinnati to 
Pittsburgh once in every four weeks. The proprietor of these 
boats having maturely considered the many inconveniences and 


dangers incident to the common method hitherto adopted of 
navigating the Ohio, and being influenced by a love of philan- ‘ 
thropy, and a desire of being serviceable to the public, has 
taken great pains to render the accommodations on board the 
boats as agreeable and convenient as they could possibly be 
made. No danger need be apprehended from the enemy, as 
every person on board will be under cover made proof to rifle 
balls, and convenient port-holes for firing out. Each of the 
boats is armed with six pieces, carrying a pound ball; also, a 
good number of muskets, and amply supplied with ammuni- 
tion, strongly manned with choice men, and the master of ap- 
proved knowledge. A separate cabin from that designed for 
the men is partitioned off in each boat for accommodating the 
ladies on their passage. Conveniences are constructed on 
board each boat, so as to render landing unnecessary, as it 
might at times be attended with danger. Rules and regula- 
tions for maintaining order on board, and for the good man- 
agement of the boats, and a table accurately calculated for the 
rates of freightage, for passengers, and carriage of letters to and 
from Cincinnati to Pittsburgh; also, a table of the exact time of 
the arrival and departure to and from the different places on 
the Ohio between Cincinnati and Pittsburgh, may be seen on 
board each boat, and at the printing office in Cincinnati. Pas- 
sengers will be supplied with provisions and liquors of all kinds, 
of the first quality, at the most reasonable rates’possible. Per- 
sons desirous of working their passage will be admitted, on find- 
ing themselves subject, however, to the same order and direc- 
tions from the master of the boats as the rest of the working 
hands of the boat’s crew. An office of insurance will be kept 
at Cincinnati, Limestone, and Pittsburgh, where persons. de- 
sirous of having their property insured may apply. The rates 
of insurance will be moderate.” 


COMMERCE BETWEEN SOUTHERN OHIO AND NEW ORLEANS. 


A good idea of the system then prevailing on eastern as well 
as western rivers is furnished by Judge Burnett’s description of 
the conditions under which the early settlers of southern Ohio 
conducted commercial intercourse with New Orleans. He says 
that “no artificial roads had been made; canals had not been 
thought of; the natural impediments in the rivers of the 
country rendered their navigation difficult and hazardous at 
all times, always tedious and often impracticable; and, when- 
ever the water was at its most favorable stage, the distance of 
the markets, the imperfect means of transportation, and the 
low price of produce were such that a large portion of, the 
avails of a cargo was’ consumed by the expense of taking it to 
market. The water crafts were pirogues, flat-boats, keel-boats, 
moved by oars and setting poles. The average time required 
to make a trip to New Orleans and back to Cincinnati was six 
months. The crafts made use of were necessarily small and 
the cargo proportionally light, and when they arrived in New 
Orleans in flat-boats which could not be taken back, the boats 
were abandoned and the hands returned by land, most gene- 
rally on foot, through a wilderness, inhabited by Indians, of 
seven or eight hundred miles. Pirogues and keel-boats re- 
turned loaded with such articles as the market of New Orleans 
afforded. (A pirogue is defined in Knights American Mechan- 
ical Dictionary as a large double canoe formed of a hollowed 
trunk of a tree or of two canoes united.) Under such disad- 
vantages the commerce of the country was nominal, and nothing 
but necessity prompted the inhabitants to engage in it. The 
farmer had no motive to increase the products of his fields 
beyond the wants of his family and of immigrants, or ‘new 
comers’ as they were called, who might settle in his immediate 
neighborhood. For many years these immigrants created the 
only demand which existed in the interior settlements for the 
surplus products of agriculture. Corn and oats rarely com- 
manded more than ten.or twelve cents a bushel; they were 
frequently purchased at eight cents, and wheat from thirty to 
forty cents. The average price of good beef was one dollar 
and fifty cents per hundred, and pork from one to two dollars, 
according to quality.” 

IMPROVED OHIO KEEL-BOATS. 


In 1833, when the Ohio keel-boats had probably attained 
their highest development, Hon. Levi Woodbury, gave the fol- 
lowing description of them, in a letter written from a point on 
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the river shore of Indiana, as he was journeying down the 
river: “Keel-boats are formed in their bottom like a small 
schooner, with a raised roof on deck in the centre, almost the 
whole length, sometimes with one mast and a sail, and with 
small cleats or steps each side, the whole length, where the 
boatmen walk, and push the boat against the stream with their 
long poles;—no oar is used, except by the helmsman. They 
are sometimes towed up by the steamboats, but it is an un- 
popular innovation,” 
TEAM-BOATS. 

Another species of craft pressed into common carrier service 
to a limited extent, principally as ferry-boats, was the team- 
boat, or boats propelled by horse-power. A similar expedient 
was adopted on the waters of the Mediterranean by the Romans 
many centuries ago. Team-boats were used at some of the 
ferries leading from New York for about ten years, from 1814 
to 1824. They were of eight-horse power and crossed the rivers 
in from twelve to twenty minutes. 

An attempt to use a team-boat in making a voyage from 
New Orleans to Louisville in 1807 proved unsuccessful, as the 
experiment was abandoned before the vessel arrived at Natchez. 
A team-boat was also run at one time between Burlington and 
Bristol, on the Delaware, as appears by the following advertise- 
ment:— 

BURLINGTON AND BRISTOL TEAM-BOAT FERRY. 

The subscribers having purchased the boat, fixtures, privileges, &c., 
of the Burlington and Bristol Team Boat Company, and having at a 
heavy expense put the boat in complete order, with satisfaction inform 
the public, that they are enabled to cross more regularly and in much 
less time than heretofore. 

They will run the boat until prevented by ice, starting from Bristol 
every morning at sunrise, and crossing every half hour during the day, 
passengers or not. 

Sportsmen and others going to the grouse plains or shire, from Phila- 
delphia, Montgomery, and the lower part of Bucks county, will find 
this their most eligible route. 

The proprietors pledge themselves that no exertions shall be want- 
ing to render this ferry every way an accommodation to the public. 

Fare for foot passengers, six and a quarter cents; for carriages, gigs, 
wagons, horses, &c., lower than at any other ferry between Trenton 
and Philadelphia. 

Persons crossing in the team-boats will be expected to pay their 
ferriage to the captain of the team boat, or at the bar of Mr. Bessonett 


or Shepherd. 
J. PHILLIPS, 


J. BESSONETT, 
Downine & Woop, 
B. SHEPHERD. 
Bristol, October 11, 1829. 
P. S. Since her repairs the boat has crossed in eight minutes with 
the tide, and in fifteen minutes against it. 


ECONOMIC RESULTS OF THE PRIMITIVE WATER METHODS. 
The primitive water methods described constituted the prin- 
cipal reliance for all lengthy interior freight movements up to 
the period when they were superseded, to a great extent, by 
canals and steamboats. Long land movements of bulky freight 
were rarely attempted, because on inferior roads their average 


cost was about $100 a ton for 300 miles, or 834 cents per ton 
per mile. Descending navigation was so much cheaper, not- 
withstanding the numerous risks and perils it involved, that it 
was the favorite expedient wherever and whenever it was prac- 
ticable. 

The relation that generally existed between it and ascending 
navigation, and the cost of the latter, is probably stated with 
approximate accuracy in an argument made by Robert Fulton, 
in 1814, in favor of the construction of the Erie Canal, in which 
he stated that at that time “from Louisville to New Orleans, a 
distance of 1,545 miles, the freight is $1.50 a barrel, but to come 
up from New Orleans to Louisville it is $4.50 a hundred weight, 
or $9 a barrel.” The latter figures are at the rate of 5.8 cents per 
ton per mile, while the down-river movements were made at 
the rate of about one cent per ton per mile. The charge for 
down-stream movements, or descending navigation, did not pre- 
sent insuperable obstacles to the movement of cheap and bulky 
articles over long distances. The up-river or ascending naviga- 
tion charges could be borne without serious inconvenience by 
expensive merchandise, but not hy cheap products which were 
moved over long distances. 

Of miscellaneous agricultural products and requirements, 
Robert Fulton, at an early day, wisely said: “Let us look at the 
rich productions of our interior country, wheat, flour, oats, 
barley, beans, grain, and pulse of all kinds, cider, apples, and 
fruit of all kinds, salt, salted beef, pork, and other meats, hides, 
tallow, beeswax, cast and forged iron, pot and pearl ashes, 
tanners’ bark, tar, pitch, rosin, and turpentine, hemp, flax, and 
wool, plaster-of-paris, so necessary to our agriculture, coals 
and potter’s earth for our manufactures, marble, lime and tim- 
ber for our buildings. All of these articles are of the first ne- 
cessity, but none of them can bear the expense of the $5 the 
cwt. to be transported 300 miles on roads. It is neces- 
sary to bind the states together by the people’s interest, one of 
which is to enable every man to sell the produce of his labor 
at the best market, and purchase at the cheapest. This accords 
with the idea of Hume, ‘that the government of a wise people 
would be little more than a system of civil police, for the best 
interest of man is industry, and a free exchange of the produce 
of his labor for the things which he may require.’ On this hu- 
mane principle, what stronger bonds of union can be invented 
than those which enable each individual to transport the pro- 
duce of his industry 1,200 miles for 60 cents the cwt.? Here, 
then, is a certain method of securing the union of the states, 
and of rendering it as lasting as the continent we inhabit.” 

The cheap rates last mentioned were referred to as one of the 
principal blessings of canals. Very little aid was derived from 
them, or even from steamboats, however, in miscellaneous trade 
movements during the first quarter of the nineteenth century, 
and until that probationary period had expired comparatively 
limited direct benefits were derived from many vain efforts to 
improve the facilities for water transportation by constructing 
canals, and making arrangements for building a large number 
of steamboats. 


UNSUCCESSFUL EARLY STEAMBOAT EXPERIMENTS. 


HILE the serious attention of the advanced legiglators 
and progressive minds of the United States, shortly 
after the close of the American Revolution, was turned rather 
to the improvement of rivers, connections between rivers, and 
water systems, than to improvements of roads, some of the 
inventive minds of the country began at a comparatively early 
period to devise mechanical contrivances for facilitating navi- 
gation against the current, or up-stream. This impulse grew 
naturally out of the marked contrast between the ease with 
which comparatively heavy loads could be sent down rivers to 
seaport. cities, and the great difficulty and enormous expense 
involved in conveying a return cargo, or even empty boats of 
considerable size, back to the original starting point. 
Such obstacles continued to be the stumbling-block of Ameri- 
can transporters, and the chief incentive to the efforts of the 
early inventors. 


PLANS TO IMPROVE UP-RIVER CRAFT. 

Difficulties on eastern as well as western rivers prompted the 
pioneer efforts made by Dr. Benjamin Franklin, James Rumsey, 
of Virginia, and John Fitch, to improve the methods for moving 
water craft up rivers. 

In the long and bitter controversy relating to the originality 
of rival claims to the honor of inventing or projecting a practi- 
cable steamboat, the friends of Fitch claim that the preceding 
efforts of Rumsey were directed to the construction of a boat 
that could be propelled by mechanical powers. In support of 
this theory, they assert that a petition presented by Rumsey to 
the assembly of Pennsylvania, in November, 1784, stated that 
the boat he contemplated “was to be propelled, by the com- 
bined influence of certain mechanical powers thereto applied, 
the distance of between twenty-five and forty-five miles per day, 
against the current of a rapid river, notwithstanding the ve- 
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locity of the water should move at the rate of five miles the 
hour, and upwards, with the burden of ten tons on board, to be 
brought at no greater expense than of three hands.” 

In a pamphlet, issued by Mr. Rumsey, he says: “In the 
month of September, 1784, I exhibited the model of a boat be- 
fore his Excellency, General Washington, at Bath, in Berkeley 
county, calculated for stemming the currents of rapid rivers 
only, constructed on principles very different from my present 
one (1788.) Satisfied with the experiment of her making way 
against a rapid stream by the force of the stream, the general 
was pleased to give me a most ample certificate of efficiency.” 

The most vital point of this controversy, so far as it affects 
the main subject under consideration, is the indication afforded 
of attention to the problem of devising improved methods for 
moving boats up stream before projects for applying steam as 
a motive power, and constructing steamboats, had gained a 
tangible shape. 

THE FITCH AND RUMSEY STEAMBOATS. 


Whether Fitch or Rumsey was the first of Americans to at- 
tempt to construct a steamboat, it is certain that they both 
made vigorous efforts in or shortly after 1785 to prosecute that 
important undertaking; and there seems to be little doubt that 
Rumsey had been making experimental efforts to propel boats 
up-stream by labor-saving or mechanical contrivances before 
Fitch attempted to construct a steamboat. It is a notable 
circumstance that both Fitch and Rumsey, after reaching 
a stage of considerable advancement in the construction of 
a practicable craft for navigating American rivers in both di- 
rections, went abroad to obtain the means to complete an in- 
vention which was regarded as very important by their pro- 
gressive countrymen, because repeated trials had demonstrated 
that it was impossible to gain either from private individuals, 
organized companies, or public bodies, at home, the compara- 
tively trifling sum that would have probably insured their suc- 
cess. This failure to obtain the requisite pecuniary assistance 
was specially notable in the case of Fitch, in view of the fact 
that he had constructed a boat propelled by steam as early as 
1788, which made a successful trip between Philadelphia and 
Burlington, and a few years later a considerable number of 
trips were made with entire mechanical success from points on 
the Delaware above and below Philadelphia. 

Notwithstanding this positive proof of the utility of the general 
idea advanced, and the continuance of urgent appeals, by Fitch, 
for means to continue his experiments, steamboats only became 
a practical reality on American waters about twenty years later, 
and then mainly through the efforts of Robert Fulton, who had 
gained much useful knowledge by a protracted sojourn in 
France and England which afforded opportunities for becoming 
familiar with European efforts to utilize steam in propelling 
boats, and who had the good fortune to find an associate able 
and willing to advance the requisite capital. 

It is a noticeable fact that Robert Fulton rendered a very im- 
portant service to the transportation interests of his native state 
and country, by calling attention in a very pointed manner to 
the value of the canal and turnpike improvements of England, 
years before he became prominently connected with American 
steamboat enterprises. The troubles which beset the unfortu- 
nate Fitch belong to the era following the close of the Revolu- 
tion; and the events connected with his career forcibly illustrate 
the deplorable condition of all matters relating to transporta- 
tion. Nothing could well be more suggestive than his failure 
to obtain a few thousand dollars to continue his experiments 
and improve his appliances, after he had constructed a steam- 
boat that ran for several months consecutively, at regular in- 
tervals, on the Delaware, without serious interruption, and the 
substantial abandonment for nearly a score of years of the 
prosecution of the great ideas he had advanced. 


MISFORTUNES OF FITCH AS A TRANSPORTER. 


It is also noticeable that the disastrous results of an attempt 
he made in the spring of 1782 to take a cargo of flour from 
Fort Pitt (now Pittsburgh) down, the Ohio and Mississippi to 
New Orleans with the intention of returning thence to Phila- 
delphia, probably helped to give a vivid idea of the benefits 
which steamboats would confer upon future navigators of these 
rivers. In company with three other adventurers, a large boat 


was chartered. It was accidentally run aground on an island in 
the Ohio, opposite the mouth of the Muskingum, and being , 
somewhat careless in the management of their affairs the entire 
party and all their cargo were captured by a band of hostile 
Indians. They were marched overland as prisoners to Detroit, 
and compelled to carry some of their own confiscated property 
over this toilsome journey. 

Fitch’s biographer, Mr. Thompson Westcott, states that the 
Indians made “up the goods in bundles, graduating the weight 
according to the strength of those who were to carry them. 
Some of the prisoners were loaded with thirty pounds, but 
Fitch, who was not robust, was only burdened with a pack 
weighing seven or eight pounds. The Indians themselves took 
much heavier bundles, some of which weighed as much as 
sixty pounds.” 

ESTIMATES OF THE COST OF UP-RIVER MOVEMENTS. 

Independent of the personal perils involved in movements 
on western waters, the cost of making them by the primitive 
methods was enormous. Fitch discussed this subject on several 
occasions. In an address he prepared for publication in 1787 
he said:— 

“Where streams constantly tend one way, great advantage 
will accrue to inland navigation; and in particular to the 
Mississippi and Ohio rivers, where the God of Nature knew 
their banks could never be traversed with horses, and has laid 
in a store of fuel on their head waters sufficient to last for the 
latest ages, for the very purpose of navigating their waters by 
fire; an estimate of which I beg leave to make: It takes thirty 
men to take a boat of 30 tons burthen from New Orleans to 
the Illinois. Their wages, provisions, taffy, and other per- 
quisites, cannot be estimated at less than one hundred dollars 
per man per trip; which must cost three thousand dollars to 
transport 80 tons to and from New Orleans to the Illinois. 
Now, I say, could I be enabled to complete the experiment, I 
will obligate myself to make a boat of 60 tons burthen, with 
the engines and all complete for the voyage for two thousand 
dollars; and as that could work double the hours as men at 
oars, it could go in half the time, and transport 120 tons in the 
same time the other would 380 tons; which at the rate they now 
charge, would pay for itself and clear ten thousand dollars, whilst 
one boat could make one trip—and larger boats could be made 
to greater advantage. It would also raise the value of land in 
the western territories in proportion.” 

Another striking estimate of the advantages or profits that 
could be derived from the use of steamboats on the western 
waters is contained in a letter, addressed by Fitch to Robert 
Morris, on September 20th, 1790, from which we extract the 
following: “The great embarrassments of navigating the Mis- 
sissippi have undoubtedly prevented New Orleans from flour- 
ishing in proportion to the extent of the country which must 
finally traffic there. 

“The amazing expense of transporting back the people who 
transport the produce down that river makes it truly discour- 
aging to the exporter, and a natural tendency of indolence in 
the planter. From the luxuriance of the soil, the number of 
inhabitants, it ought to be supposed that New Orleans should 
be the largest city in North America, and the greatest trade 
carried on there, which, was the navigation made easy, I ap- 
prehend, would suddenly take place. In the first place, I wish 
to state the difference between the present mode of navigation 
and navigating those waters by steam, and make an estimate of 
one boat, for one year, of 50 tons’ burthen, and to compare it 
with Dr. Flowers’, Con Barber’s, and Captain Wo0d’s certificates. 

“T suppose a steamboat of 50 tons’ burthen, which would 
make four trips in a year to Kentucky, or the Illinois, and sup- 
pose the boat to be double manned, and to reckon nothing for 
the boats now in use on that river. I estimate the steamboat, 
when complete for the voyage, to cost $2,500, but say £1,000, 
and to keep it in perpetual repair, say, it will cost £100 per year, 
which boat transports 200 tons per year. 
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EARLY SUCCESSFUL STEAMBOAT OPERATIONS. 


“For transporting 200 tons, which reduces the price to leas by sails, when the wind permitted, and at other times by oars 


than 2s. 7d per hundred weight. 

“To transport 200 tons, according to Dr. Flowers’ estimate, 
amounts to £11,850 (provincial currency), which leaves a bal- 
ance in favor of the steamboat of £11,340 for one boat only for 
one year, and at this day I presume that less than ten or fifteen 
boats would not do the business of that river.” 


REDUCTION OF FREIGHT CHARGES EFFECTED BY BARGES. 


Before the use of steamboats became common on western 
waters, however, a considerable reduction-in rates was effected 
in the movements between points where relatively large quan- 
tities of freight were concentrated. The extent and nature of 
these reductions is indicated by the following statement of 
Judge Burnett:— 

“The improvement in the navigation of the west and her 
commercial operations was in the introduction of barges moved 
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and setting poles, as the state of water might require. These 
vessels were constructed to carry from fifty to a hundred tons. 
In the best seasons, if properly managed, they could make 
two trips between Cincinnati and New Orleans in a year. The 
increased quantity of cargo they carried reduced the price of 
freight, and enabled them to transport from New Orleans to 
Cincinnati at from five to siz dollars per hundred, which was 
below the average charge of carriage across the mountain. From 
that time, most of the groceries gnd other important articles 
used in the (north-western) territory were brought up the river 
by these barges, and as the price of freight was diminishing the 
quantity of produce shipped was vi ly increased. The 
introduction of this: mode of navigating the Ohio and Missis- 
sippi was an epoch in the history’of the west. It was viewed 
as an improvement destined to advance both her commercial 
and agricultural interests.” 


EARLY SUCCESSFUL STEAMBOAT OPERATIONS. 


ingenious and persistent efforts of John Fitch to secure 
the financial success of his steamboat inventions, had been 
so unfortunate in immediate results that a member of the 
American Philosophical Society, Mr. Benjamin H. Latrobe, in 
replying, on behalf of that society, to the inquiry of a society 
in Rotterdam, what improvements had been made in the con- 
struction of steam engines in America, said that shortly after 
the Revolution “a sort of mania began to prevail, which, in- 
deed, has not yet entirely subsided, for impelling boats by steam 
engines,” but he closed his communication with the announce- 
ment that he had never “heard of an instance verified by other 
testimony than that of the inventor, of a speedy and agrecable 
voyage having been performed in a steamboat of any construc- 
tion;” but that “there are still many very respectable and in- 
genious men who consider the application of the steam engine 
to the purpose of navigation as highly important, and as very 
practicable, especially on the rapid waters of the Mississippi; 
and who would feel themselves almost offended at the expres- 
sion of an opposite opinion. And, perhaps, some of the objec- 
tions against it may be avoided. That founded on the expense 
and weight of the fuel may not, for some years, exist on the 
Mississippi, where there is a redundance of wood on the banks; 
but the cutting and loading will be almost as great an evil.” 

At that time practical and profitable steamboats were much 
nearer a tangible reality than the writer of thie discouraging 
communication imagined them to be. The labors of the 
pioneers in this useful field of effort were about to produce a 
rich harvest. In 1804 Oliver Evans, one of the most skillful of 
the early inventors of the United States, who had a better ap- 
preciation of the efforts of Fitch and the companies with which 
he had been identified than most of his contemporaries, com- 
pleted a mud-ecow, or machine for cleaning out and deepening 
docks, which had in it a steam engine of.the power of five 
horses. He created an extraordinary sensation in Phiiadelphia 
by successfully using this engine in propelling his scow over 
land as well as by water. His own description of this perform- 
ance is as follows: “To show that both steam carriages and steam- 
boats were practicable (with my steam enginc), I first put wheels 
to it, and propelled it by the engine a mile and a half, and then 
into the Schuylkill, although its weight was equal to two hun- 
dred barrels of flour. I then fixed a paddle-wheel at the stern, 
and propelled it by the engine down the Schuylkill and up the 
Delaware, sixteen miles, leaving all the vessels that were under 
sail full half way behind me, the wind being ahead, although 
the application was so temporary as to produce great friction, 
and the flat most illy prepared for sailing done in the presence 
of thousands.” 

In 1804 another successful stenmboat experiment was made 
on the Hudson by Colonel John Cox Stevens, who felt so much 
encouraged by the results that he applied his devices, in 1806, 
to a pirogue, 50 feet long, 12 wide, 7 deep, which attained con- 
siderable speed. He then commenced the construction of the 
Pheenix, a side-wheel steamer, so stoutly built that she was sent 
to Philadelphia from New York by sea, in 1808, and thus be- 
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came the first vessel propelled by steam to brave the perils of 
the ocean. 
ROBERT FULTON PUTS STEAMBOATING ON A FIRM BASIS, 

The first decade of the nineteenth century also witnessed the 
complete demonstration of the practicability of steamboat navi- 
gation, and Robert Fulton is very honorably identified with this 
movement. He was much more fortunate than his predecessors 
and contemporaries in securing all the elements of success, 
which included the requisite financial support, familiarity with 
the mechanical devices of his predecessors, and the hope of 
profit created by the grant of the exclusive right of using 
steamboats for twenty years on all the waters within the ter- 
ritory or jurisdiction of New York. This right or privilege 
was vested in Robert R. Livingston in 1798, and when he be- 
came Minister to France he formed the acquaintance with 
Fulton which led to their-continued combination of efforts 
until marked success was attained. The monopoly conferred 
prevented the use of the steamboat built by Col. Stevens on the 
waters of the Hudson, and thus gave to Fulton’s early steam- 
boats a prestige they might not have fully gained if free com- 
petition had been permitted. 

But after making due allowance for all these circumstances 
the fact remains that Fulton was the first to put steamboating 
as a business on a substantial financial basis. The grant of the 
New York legislature required that steamboats should be con- 
structed capable of performing journeys at the rate of four 
miles an hour. This was a common rate of speed for land 
travel on good roads, and we have heard of one instance 
in which it was the habit of a Revolutionary soldier, long 
after turnpikes had been constructed, to attempt to make that 
a uniform gait in private journeys. He carefully noted the 
milestones and his watch. If he traveled four miles in less 
than an hour his horse was immediately stopped and allowed a 
breathing spell until the allotted period had expired. It was, 
therefore, considered an immense success when the speed of 
nearly five miles an hour was steadily attained in the 


FIRST IMPORTANT TRIP OF THE CLERMONT, 


the first boat intended for real service which was constructed 
‘under the partnership arrangement existing between Fulton 
and Livingston. This voyage extended from New York to Al- 
bany and back to the starting point. It was made in Septem- 
ber, 1807. Fulton’s own account of it in a letter dated Septem- 
ber 15th, 1807, written a few hours after the trip was finished, 
says:— 

“TI left New York on Monday at one o’clock, and arrived at 
Clermont, the seat of Chancellor Livingston, at one o'clock on 
Tuesday—time, twenty-four hours; distance, one hundred and 
ten miles. On Wednesday, I departed from the Chancellor’s at 
nine in the morning, and arrived at Albany at five in the after- 
noon—distance, forty miles; time, eight hours. The run is one 


hundred and fifty miles in thirty-two hours, equal to near five 


miles an hour. On Thursday, at nine o’clock in the morning, 
I left Albany, and arrived at the Chancellor's at six in the even- 
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ing. I started from thence at seven, and arrived at New York 
at four in the afternoon—time, thirty hours, space run through 
one hundred and fifty miles, equal to five miles an hour.” 

From that time the practicability of having boats propelled 
by steam was never doubted by intelligent men who were fa- 
*miliar with Fulton’s achievements. Many improvements were 
subsequently made, and speed was so rapidly increased that 
soon more than thirteen miles was run in an hour. Fulton 
superintended the construction of a number of steamboats, 
including several used as ferry-boats in crossing the rivers which 
environ the city of New York, a steamboat intended to navi- 
gate the lower Mississippi, which was uscd by the American 
forces about the time of the battle of New Orleans, and the first 
steam vessel of war ever put to practical use. 


THE FIRST STEAMBOAT RUN ON WESTERN WATERS 


was the Enterprise, subeequently called the New Orleans, which 
originally was a keel-boat, constructed by the keel-boat builders 
at. Marictta, but fitted up at Pittsburgh with an engine and a 
stern wheel, under an arrangement with Robert Fulton. It 
left Pittsburgh on its trial trip October 11th, 1811, and after- 
wards ran between New Orleans and Natchez until 1814, when 
it was wrecked. It was between 300 and 400 tons burden, and 
cost $40,000. 

It was not until 1817 that steam navigation was fairly intro- 
duced upon the Mississippi and its tributaries. Previous to 
that year there were, according to one authority, 12 steamboats 
upon these waters, having an aggregate carrying capacity of 
2,235 tons. This may have been an underestimate. 

Morris Birkbeck, an English traveler, in a book printed in 
London in 1818, entitled Letters from Illinois, notes, under date 
of August 9th, 1817, from Princeton, Ind., the increasing facility 
of upward navigation of the Mississippi and Ohio rivers by steam, 
and copies from the log-book of the steamer Etna, in the Louis- 
ville Courier, which he had just received, in confirmation of an 
opinion that he had expressed at Cincinnati on the 22d day of 
June preceding, that “the upward navigation of these streams 
(the Ohio and Mississippi) is already coming under the control 
of steam, an invention which promises to be of incalculable im- 
portance to this new world.” 

The following is the “extract from the log-book of the steam- 
boat Etna, de Hart, from New Orleans to Louisville:—” 

1817, June 6th. Left New Orleans. 

June 12th. Arrived at Natchez. Left 15th. 

June 18th. Passed the barge Mary Ann, bound up, above the 
gulf. 

June 19th. Passed the barge Cincinnati above the Yazoo river: 

June 20th. Passed the barge General Washington below the 
Crow’s Nest. 

June 24th. In the morning, below the Arkansas, met the 
Franklin. 

June 26th. Passed the steamboat Buffalo, Captain Sturges, 
bound up, thirty miles below the river St. Francis. At 3p. M. 
met the steamboat Kentucky, seven days from the falls. 


June 28th. Passed the steamboat Harriet above the Grand 
Cut-off, with a leaky boiler. One Pp. M. met the steamboat Waah- 
ington, Captain Shreve, 30 miles below Chickasaw Bluffs, four 
days from the falls. Four P.M. met the steamboat Vesuvius, 
de Hart, 18 miles below the Bluffs, three days and a half from; 
the falls, 

July 1st. Passed the barge Independence, fifty-five days from 
New Orleans, above the Devil’s Race Ground; also, passed a 
sloop barge. 

July 6th. About New Madrid passed a sloop barge. 

July 8th. In the Ohio, below the Three Sisters, passed the 
barge Expedition. 

July 10th. Stopped and discharged cargo at Shawneetown. 

July 11. Stopped and discharged cargo at Henderson. 

July 13th. Passed the Triton Baum, in the mouth of Sinking 
creek, discharging cargo. 

July 14th. At 4 p. M. passed sloop barge at Big Blue river. 
Arrived at Louisville. 

The writer then goes on to say that “the average of speed 
against stream of a steam vessel heavily laden is about 60 miles 
aday. A considcrable number of these vessels, I believe about 
25, measuring from 50 to 400 tons burden, are now plying on 
these rivers, generally built at Pittsburgh, or their machinery 
prepared there.” . 


EARLY STEAMBOAT FREIGHT CHARGES. 


Much as the early steamboats did to increase the speed of 
travel and the rapidity with which merchandise was conveyed 
between different points, they did comparatively little for some 
years after they commenced running to materially reduce the 
cost of freight movements. This fact seems to be established 
by testimony sworn to, in 1836, by Jasper Lynch, in connection 
with a claim made by heirs of Robert Fulton for damages occa- 
sioned by the seizure of the steamboat Vesuvius, for the use of the 
Government at the tine of the invasion of New Orleans, in 1814. 
Lynch was engaged in steamboating on the Mississippi for some 
years after 1816, and in the sworn statement referred to above 
he says:— 

“On my arrival at New Orleans, in 1816, I found the following 
prices of freight in steamboats on the Mississippi, established, I 
believe, by the legislature of Louisiana, in 1812:— 


From New Orleans to Louisville, 4} cents per pound for heavy 
goods, and six cents for light; averaging five cents per pound, 


From New Orleans to Natchez, three-fourths of a cent per 
pound, or $1.50 per barrel; and the same rates were charged 
for all the intermediate landings—Donaldsonville 75 miles, 


Baton Rouge 120, &c., or per ton.........scccsecccccccccces 15.00 
From New Orleans to Louisville, passage............ssssecees 125 00 
From New Orleans to Natchez.......0c0..00- Sooo necswereee - 300 


And half price for passage down. 


These rates continued uniform. I never received less, and 
they were not reduced until 1819.” 


PRIMITIVE LAND MOVEMENTS. 


HOW THE HORSES HELPED THE INDIANS. 


privations and labors imposed upon the Indians by their 

crude methods of overland transportation were so severe 

that the greatest physical boon they ever received from civili- 
zation was the horse. His importance was graphically described 
in the statement of an early explorer of Virginia that if she had 
“but horses and kine, and were inhabited with English, no realm 
in christendom were comparable to it.” Traces of the anxiety of 
some of the tribes living near the Atlantic cozst to obtain these 
valuable animals crop out in the reports of the colonial agents 
who visited them, but as a rule the eastern savages were too poor 
to buy horses, and they were so carefully guarded that they 
could not readily be stolen. From the stock of horses brought 
to Florida, Mexico, and California by the Spaniards a race of 
wild horses was gradually developed, and the readiness of the 
Indians of the south-western and north-western tribes to avail 


themselves of these equine aids shows how highly their powers 
were appreciated. The horse was to the land travel of the 
Indians as helpful as the canoe to their water wanderings. He 
could be used in the hunt, in war expeditions, and in journeys 
from point to point. He became as much of a familiar com- 
panion and household idol to many of the western tribes as he 
had been to the Arab. The superior horses were generally re- 
served for the use of the warriors, while the ponies best fitted 
for drudgery were used in dragging the tents, household equip- 
age, fuel, and food from point to point, thus greatly diminishing 
the labors of the Indian women, and giving tangible indications 
of the origin of the name by which they were often called, of 
squaw ponies. 

It is noticeable that no instructions were necessary to teach 
the Indians how to use horses. They acquired proficiency in 
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this branch of civilization without the aid of government agents 
or other representatives of the white men, and even surmounted, 
in many instances, the increased difficulty of catching and train- 
ing wild horses. As riders they perform feats which only the 
most daring of white equestrians would attempt. On the plains, 
when warriors were wounded, they were sometimes transported 
on rude stretchers, supported by two horses, a method which 
prevailed in European countries before carriages were intro- 
duced. 

By obtaining horses the savages were placed upon an equality, 
so far as their requirements for transportation extended, with 
a large portion of the human race, as the principal land move- 
ments of many tribes and nations have been unaided by wheeled 
vehicles, and helped only by beasts of burden. But few, if any, 
of the tribes who formerly roamed over the territory embraced 
within the present limits of the United States were aided in 
moving persons and things by any animal before European 
immigration commenced. They had no horses. Dogs could 
scarcely have been utilized to any considerable extent as they 
are among the Esquimaux. The rcindeer could not be pressed 
into service as they were in northern Europe, and the list-of 
indigenous animals embraced neither the lama, the camel, the 
elephant, or an available substitute. Except in the existence 
of‘an unusually large number of streams navigable for light 
craft, and of a remarkable contiguity between the points from 
which great river systems converged, the aborigines of this 
country were unfavorably situated with reference to natural 
aids to transportation. 


PRACTICAL EFFICIENCY OF HUMAN BURDEN BEARERS. 


All heavy articles which could not be moved on water chan- 
nels had generally to be carried, if moved at all, on the backs 
of those who wished to use them. A large portion of the human 
race has always been subjected to this sort of privation. It 
practically results in transforming them, for a number of pur- 
poses, into beasts of burden, and this is the normal condition 
of a considerable proportion of the native Mexicans at the 
present day. While the squaws were expected to perform a 
full share of this sort of work, and had burthen straps to assist 
them, the male Indians were sometimes pressed into the same 
service. 

What male savages are capable of doing as burden bearers is 
shown by a report of a recent exploration of Alaska, which 
states that ‘some 6,500 pounds were ‘packed’ down the moun- 
tain by less than sixty-five Indians. The whites say 
that it was almost impossible to retain their footing as they 
wended their way around the sides of the steep mountains. A 
misstep would have sent the unfortunate one eight to twelve 
hundred feet in the cafions below; but notwithstanding that the 
whites were so cautious their Indian allies went along with ap- 
parent ease—boys not yet eighteen years of age carrying 65 
pounds, and adults from 100 to 130 pounds. The Indians, with- 


out exception, carried their entire load by a band around the 
forehead, and never attempted to steady the load or allow its 
weight to fall upon the shoulders.” 

Theoretical calculations and practical experiments show that 
the greatest amount of efficient work can be extracted from 
the average man who serves as a burden bearer, by giving him 
& load of 119 pounds, which he can move eleven miles a day. 
At this rate it would require more than a day and a half to 
move a net ton one mile. _ 

It will probably never be known how long the Indians lived 
here under the disadvantages arising from the absence of beasts 
of burden, but this deprivation probably had a material influ- 
ence in prolonging the gavage or hunter state of development. 
There was no inducement to surplus production of any import- 
ant description, because it could not be transported for any con- 
siderable distance except at a cost far exceeding its trade value. 
Any rude forms of commerce that may have existed must have 
been mainly in articles of very light weight, such as wampum 
belts, or the shells out of which they were made, or peculiarly 
precious furs, robes, trinkets, weapons, and products. In a 
region of such wide extent that it was bounded by the two great 
oceans, great lakes on the northward, and a great gulf on the 
south, there was not a horse or other useful beast of burden, 
not a single wheeled vehicle, not a road (the only substitute be- 
ing narrow trails), not an artificial water-course, and no mode 
of land travel except on foot or being carried by fellow human 
beings. 

It is hard to conceive of a lower state of transportation facili- 
ties than that which existed here, in all matters except those 
connected with primitive water movements, and barbarism, 
privation, frequent wars about hunting and fishing grounds, be- 
cause they furnished the chief means of subsistence, famines 
when supplies fell short, and abandonment or destruction of 

the weak, aged, and infirm when they were unable to accom- 
pany a tribe in an overland journey, were natural outgrowths 
of the inferior methods of savage locomotion. The social and 
industrial state arising from or corresponding with this lack of 
the great mainspring to productive labor is eloquently described 
by Bancroft: “And man, the occupant of the soil, was wild as 
the savage scene, in harmony with the rude nature by which 
he was surrounded, a vagrant over the continent, in constant 
warfare with his fellow-man; the bark of the birch his canoe; 
strings of shells his ornaments, his record, and his coin; the 
roots of the forest among his resources for food; his knowledge 
in architecture surpassed both in strength and durability by the 
skill of the beaver; bended saplings the beams of his house, the 
branches and rind of trees its roof; drifts of forest leaves his 
couch; mats of bulrushes his protection against the winter’s 
cold; his religion the adoration of nature; his morals the 
promptings of undisciplined instinct; disputing with wolves and 
bears the lordship of the soil, and dividing with the squirrels 
the wild fruits with which the universal woodlands abounded.” 


THE PACK-HORSE OR HORSEBACK ERA. 


HE use of beasts of burden was confined chiefly to utilizing 
them as carriers of persons or property, in a large num- 

ber of the districts of the United States, during a protracted 
period after the first settlements were founded. This state 
of things arose from the lack of good roads and convenient 
vehicles,-and in some quarters of the country the old customs 
are still partially followed to a considerable extent. For per- 
sonal movements overland horseback riding, aside from walk- 
ing, was so nearly the universal resort up to the beginning of 
the nineteenth century, that it was only a few of the wealthy 
families that kept carriages, and stage lines had only been es- 
tablished on a few of the most important routes. The nine- 
teenth century was well advanced before it ceased to be a com- 
mon practice in many districts for young women in tolerably 


fair circumstances to own a side-saddle, as they were expected 


to be skillful riders and to make social journeys on horseback. 
In the northern states the use of carriages became general at 
an earlier period than in the southern states, and a marked 
difference in the extent to which skill as equestrians was com- 


mon among the people of both sections was noticed in connec- 
tion with the first organization of cavalry regiments, after the 
civil war commenced in 1861. At carlier periods the transpor- 
tation of freight was also conducted, to a considerable extent, 
on the backs of horses or other animals, and in a few of the re- 
mote or wild interior districts this practice has been continued. 

The inhabitants of some of the old-world countries, after being 
familiarized with the use of such effective cafriers as camels 
and elephants, seem to have little or no desire for further ad- 
vancement, and to have continued to move themselves and 
their property on the backs of these animals for many cen- 
turies. But the incessant thirst for change and progress which 
has animated the main body of the American people has ren- 
dered the complete dominance of a pack-horse or horseback 
era of relatively short duration in nearly all districts after they 
attracted a considerable population. Pack-horse movements 
between such districts and comparatively distant settlements 
az could not be conveniently reached by water routes were 
continued, however, for a lengthy period; and the necessity for 
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employing pack animals was specially urgent in cases where 
the proposed journeys required the crossing of steep and 
lengthy mountain regions. In maintaining communication 
between the early forts and settlements west of the Allegheny 
mountains and the Atlantic coast pack-horses were atone time 
extensively employed, and they have also been used in a num- 
ber of the movements made to or amidst the great mountain 
chains west of the Missouri and near the Pacific coast. 


PACK-HORSES USED EN THE BRADDOCK EXPEDITION. 


The events connected with attempts to send the ill-fated 
Braddock expedition to western Pennsylvania, in 17565, illus- 
trate the transportation systems and facilities then prevailing. 
There was no road on which wagons could be moved for a 
large part of the distance nearest Fort Duquesne. An Indian 
trail existed in south-western Penneylvania, over which traders 
had long conducted communication with the Indians, carrying 
their goods on pack-horses, but no attempt to enlarge the west- 
ern portion of the trail, so that it could be used by wheeled 
vehicles, had been made. Two of General Braddock’s greatest 
difficulties were, first, to induce the Pennsylvania assembly to 
make a wagon road, although the work consisted mainly in 
cutting down a sufficient number of trees to create a narrow 
passage, and, second, to obtain one hundred and fifty wagons, 
the number considered necessary. Strenuous exertions, and 
practical exemplifications of the fact that British officers did 
not exhaust their vocabulary when “the army swore terribly in 
Flanders,” finally secured the cutting of the road. General 
Braddock had by this time reached Frederick, Md., but when 
he was visited there by Benjamin Franklin returns of available 
wagons were brought in, and, to the surprise and mortification 
of the British officers, they found that only twenty-five could 
be procured, and some of these were not in serviceable condi- 
tion. In the midst of the embarrassment arising from this 
poor return, Dr. Franklin relates that he happened to say he 
thought it was a pity the two regiments of British troops “had 
not been landed in Philadelphia, as in that country about every 
farmer had his wagon.” General Braddock then earnestly en- 
treated Dr. Franklin to undertake the task of providing them, 
which he successfully accomplished by the issue of the in- 
genious advertisement and address which have a high rank in. 
the list of his famous literary productions. 

In this advertisement he states that one hundred and fifty 
wagons, with four horses to each wagon, and fifteen hundred 
saddle or pack-horses are wanted. In defining the terms he says 
that “there shall be paid for each wagon, with four good horses 
and a driver, fifteen shillings per diem; and for each able horse 
with a pack-saddle, or other saddle and furniture, two shillings 
per diem; and for each able horse without a saddle eighteen 
pence per diem.” The wagons and teams were to be valued, 
and in case of their loss or destruction, in warlike operations, 
the owners were to be fairly compensated. This stipulation: 
subsequently caused Dr. Franklin much anxiety, as many of 
the wagons and teams were either captured by the French and 
Indians after the disastrous battle at Braddock’s Field, or lost 
during the retreat, and some of the owners commenced suits 
against him. He says: “General Shirley at length relieved me 
from this terrible situation by appointing commissioners to 
examine the claims and ordering payment. They amounted 
to near twenty thousand pounds, which to pay would have 
ruined me.” (The sums referred to are probably Pennsylvania 
currency, the pound of which was equal to $2.66$ of the present 
money.) 

In the address issued relative to wagons and horses, their 
service is described as “light and easy, for the army will 
searce march above twelve miles per day, and the wagons and 
baggage horses, as they carry those things that are absolutely 
necessary to the welfare of the army, must march with the army, 
and no faster.” 

An indication of the weight horses of superior quality were 
expected to carry is furnished by the statement that twenty 
horses were selected as presents for officers of the British army, 
at Dr. Franklin’s suggestion, and each sent forward to the camp 
loaded with a parcel containing the following articles: Six 
pounds loaf sugar; 6 pounds Muscovado sugar; 1 pound green 
tea; 1 pound Bohea tea; 6 pounds ground coffee; 6 pounds choco- 


late; one-half chest best white biscuit; one-half pound pepper; 1 
quart white vinegar; 1 Gloucester cheese; 1 keg containing 20 
pounds good butter; 2 dozen old Madeira wine; 2 gallons Ja- 
maica spirits; 1 bottle flour of mustard; 2 well-cured hams; one-. 
half dozen dried tongues; 6 pounds rice; 6 pounds raisins. 


PACK-HORSE TRADE CONDUCTED OVER THE ALLEGHENY 
MOUNTAINS. 


For avery considerable period after the Braddock expedition, 
the pack-horse system continued to furnish the only available 
method of transportation to and from the early settlements in 
south-western Pennsylvania and western Virginia. The prin- 
cipal pioneer movements in south-western Pennsylvania com- - 
menced soon after 1764. Braddock’s trail, as it was called, was 
the favorite route for crossing the Allegheny mountains, but 
some movements were made by way of Bedford and Fort 
Ligonier, which was the military road to Pittsburgh. All effects 
and household furniture were carried on horses furnished with . 
pack-saddles. For a number of years after these settlements 
were well established this primitive and expensive method was 
still followed. In Doddridge’s notes on the early settlements of 
western Pennsylvania and Virginia he says:— 

“The acquisition of the indispensable articles of salt, iron, 
steel, and castings presented great difficulties to the first settlers 
of the western country. They had no stores of any kind, no 
salt, iron, nor iron works; nor had they money to make pur- 
chases where these articles could be obtained. .Peltry and furs 
were their only resources before they had time to raise cattle 
and horses for sale in the Atlantic states. Every family col- 
lected what peltry and fur they could obtain throughout the 
year for the purpose of sending them over the mountains for 
barter. In the fall of the year, after seeding time, every family 
formed an association with some of their neighbors, for starting 
the little caravan. A master driver was to be selected from — 
among them, who was to be assisted by one or more young 
men and sometimes a boy of two. The horses were fitted out 
with pack-saddles, to the latter part of which was fastened . 
pair of hobbles made of hickory withs,—a bell and collar ortiai- 
mented their necks. The bags provided for the conveyance of 
the salt were filled with feed for the horses; on the journey a 
part of this feed was left at convenient stages on the way down, | 
to support the return of the caravan. Large wallets well-filled 
with bread, jerk, boiled ham, and cheese furnished provision 
for the drivers. At night, after feeding, the horses, whether 
put in pasture.or turned out into the woods, were hobbled and 
the bells were opened. - The barter for salt and iron was made 
first at Baltimore; Frederick, Hagerstown, Oldtown, and Fort 
Cumberland, in succession, became the place of exchange. 
Each horse carried two bushels of alum salt, weighing eighty- 
four pounds to the bushel. This, to be sure, was not a heavy 
toad for the horses, but it was enough, considering the scanty 
subsistence allowed them on the journey. The common price 
of a bushel of alum salt, at an early period, was a good cow. 
and calf.” 

HOW WESTERN WANTS WERE FIRST SUPPLIED. 


In Monnett’s History of the Valley of the Mississippi he gives 

some further details than those furnished in Doddridge’s Notes 
of the methods employed by the settlers of western Virginia 
and south-western Pennsylvania, about and shortly previous to 
the Revolution, to secure an exchange of their surplus products 
for salt, iron, utensils, and implements. He states that “it was. 
customary in the western settlements of Pennsylvania and Vir- 
ginia, from the Kanawha to the Allegheny river, every fall, for 
each little neighborhood of a few families to dispatch a ‘cara- 
van’ to the settlements east of the mountains. . . . It con- 
sisted of a master, two or three young men, and one or two 
boys, a few horses, with pack-saddles on their backs, stuffed 
bells on their necks, and a pair of hickory-withe hobbles at- 
tached to each pack-saddle. On each pack-saddle was secured 
a bag of shelled corn for provender on the way, to be deposited 
at convenient distances for the return route. A large wallet, 
well filled with bread, jerked bear’s meat, or boiled ham and 
cheese, contained the provision for the drivers, Thus equipped, 
the cavalcade set out from the wilderness east of the Ohio for 
Baltimore, Frederick, Hagerstown, or Oldtown, in early times, 
and subsequently to Fort Cumberland and Manchester. 
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“As the places successively, in the order of their names, be- 
came the marts of the western trade, the whole amount of 
hides and peltries, ginseng, snake-root, and bear’s grease were 
exchanged or bartered for salt, nails, and ‘other articles of 
iron, and occasionally for a few pewter plates and dishes for 
the table. The bartering for the settlement being finished, 
the caravan was ready for its retrograde march. Each horse 
without a rider carried two bushels of salt, weighing eighty- 
four pounds to the bushel, besides a few light articles super- 
added. The caravan route from the Ohio river to Frederick 
crossed the stupendous ranges of the Allegheny mountains 
as they rise, mountain behind mountain, in the distant 
prospect. The path, scarcely two feet wide, and traveled by 
horses in single file, roamed over hill and dale; through mount- 
ain defile, over craggy steeps, beneath impending rocks, and 
around points of dizzy heights, where one false step might hurl 
horse and rider into the abyss below. To prevent such acci- 
dents, the bulky baggage was removed in passing the danger- 
ous defiles, to.secure the horse from being thrown from his 
scanty foothold. This route, selected by experienced woods- 
men, differed but little from that selected for turnpikes and rail- 
roads by professed engineers at a much later day. The 
order for the march, going and returning, was the same. The 
horses, with their packs, were marched along in single file, 
the foremost led by the leader of the caravan, while each suc- 
cessive horse was tethered to the pack-saddle of the horse be- 
fore him. ‘A driver followed behind, to keep an eye upon the 
proper adjustment of the packs, and to urge on any horse that 
was disposed to lag. In this way two men could manage a cara- 
van of ten or fifteen horses, each carrying about two hundred 
pounds’ burden. When night came, a temporary camp and a 
camp-fire protected the weary travelers, while the horses, re- 
leased of their burdens, with hobbles on their feet, and their 
bell-clappers loosed, were turned loose to graze near the camp.” 


MORE MODERN PACK-HORSE MOVEMENTS. 


At a later stage the pack-horse system was continued over 
nearly the same route, but from eastern terminal points in 
Pennsylvania, by common carrier organizations. Rupp’s his- 
tory of Cumberland county, Pennsylvania, published in 1848, 
says:— 

“The modes of transporting or conveying produce and other 
articles of commerce have been, like the highways, thorough- 
fares, or public roads, much improved within the memory of 
many now living west of the Susquehanna. Sixty or seventy 
years ago five hundred pack-horses had been at one time in 
Carlisle, going thence to Shippensburg, Fort Loudon, and fur- 
ther westward, loaded with merchandise, also salt, iron, &c. 
The pack-horses used to carry bars of iron on their backs, 
crooked over and around their bodies; barrels or kegs were 
hung on each side of these. Colonel Snyder, of Chambersburg, 
in a conversation with the writer in August, 1845, said that he 
cleared many a day from $6 to $8 in crooking or bending iron 
and shoeing horses for western carriers at the time he was 
carrying on a blacksmith shop in the town of Chambersburg. 
The pack-horses were generally led in divisions of 12 or 15 
horses, carrying about two hundred weight each, all going 
single file and being managed by two men, one going before as 
the leader and the other at the tail to see after the safety of the 
packs; when the bridle road passed along declivities or over 
hills, the path was in some places washed out so deep that the 
packs or burdens came in contact with the ground or other 
impeding obstacles, and were frequently displaced. However, 
as the carriers usually traveled in companies, the packs were 
soon adjusted, and no great delay occasioned. The pack horses 
were generally furnished with bells, which were kept from ring- 
ing during the day drive, but were let loose at night when the 
horses were set free and permitted to feed and browse. The 
bells were intended as guides to indicate their whereabouts in 


the morning. When wagons were first introduced, the carriers 
considered that mode of transportation an invasion of their 
rights; their indignation was more excited and they manifested 
greater rancor than did the regular teamsters when the line of 
single teams was started some thirty years ago.” 


PACK-ANIMALS IN MOUNTAINS. 


In Captain Marcy’s Prairie Traveler he says that “with a 
train of pack-animals, properly organized and equipped, a party 
may travel with much comfort and celerity. It is enabled to 
take short cuts, and move over the country in almost any di- 
rection without regard to roads. Mountains and broken ground 
may easily be traversed, and exemption is gained from many 
of the troubles and detentions attendant upon the transit of 
cumbersome wagon trains. One of the most essential requi- 
sites to the outtit of a pack-train is a good pack-saddle.” He 
then describes and gives an illustration of a pack-saddle manu- 
factured in St. Louis, which he found very serviceable. He 
says: “It is open at the top, with a light, compact, and strong 
tree, which fits the animal’s back well, and is covered with 
raw-hide, put on green, and drawn tight by the contraction in 
drying. It hasa leathern breast strap, breeching, and lash strap, 
with a broad hair girth fastened in the Mexican fashion.” 

Of the loads that can be carried he says that “one hundred 
and twenty-five pounds is a sufficient load for a mule on a long 
journey.” He states, however, that the Spanish Mexicans are 
“cruel masters, having no mercy upon their beasts, and it is no 
uncommon thing for them to load their mules with the enor- 
mous burden of 300 or 400 pounds.” 

In a note on this subject, Mr. Richard F., Burton, a celebrated 
British traveler, says: “For long journeys a strong mule should 
not carry more than 120 pounds, and asses about one-half.” 

In reference to comparatively recent pack-horse movements, 
Hall’s Guide to the Great West, published in 1865, says that 
New Mexico furnished the greater part of the mules used by 
the overland emigrants to California; that they were of very 
large size, worth about $100 each, and would carry from 400 to 
500 pounds up the mountain with apparent ease. 

In the Indian substitute for the pack-horse system, desig- 
nated a “travail,” formed by the crossing of poles, which are 
generally the poles of a tent or tepee, the poles usually rest on 
a pack-saddle or pad, which a breast strap keeps from slipping 
back. 


THE ADVANCE GUARD OF AMERICAN INTERNAL COMMERCE 


has almost invariably used pack-horses extensively, inasmuch 
as the earliest form of trade at nearly all typical points in the 
United States has consisted in the exchange of liquor, arms, 
ammunition, kettles, and trinkets for furs, skins, or robes. As 
the Indians receded, or were driven back from the sea-coast or 
prominent settlements, it became necessary that traders should 
push their way further and further into the interior, and in 
seeking outposts near the hunting grounds that were constantly 
becoming more and more distant from the seaboard, the pack- 
horse furnished indispensable aid to those who wished to carry 
with them the articles coveted by the savages, and to take back 
the only available products of barbaric industry. 


HEAVY COST OF PACK-HORSE MOVEMENTS. 


Up to a recent date nearly all the interior transportation 
movements in Mexico were conducted on donkeys or pack- 
mules. The customary charge was at the rate of one cent a 
pound for twenty leagues. 

The system is necessarily so expensive that it practically pro- 
hibits the transportation over considerable distances of all 
articles that are not of great value or prime necessity. 

In Harper’s Monthly for September, 1877, Edward Howland 
says that in 1784 the cost of transportation by pack-horses 
from Philadelphia to Erie was $249 a ton. 
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A hes methods of transportation heretofore described were 
nearly all of a character that-received little or no aid 
from the concerted action ot communities obtained by the 
exercise of governmental authority. As material advances re- 
quire such aid, for the improvement ot the route over which 
vessels or vehicles are moved, we shall next consider the assist- 
ance ot this description that was first rendered—the opening, 
construction, and repairing of country or common roads. 


EARLY COLONIAL LAWS RELATING TO ROADS. 


The basis of much of the early colonial legislation relating to 
roads was probably found in an act of the English Parliament, 
passed during the reign ot Henry VIII, which allotted to 
parishes the care of the roads passing through them, appointed 
road surveyors, and provided for enforcing the assistance of 
laborers, and levying a road tax on land-holders. But the ap- 
parent necessity for superior long roads was, during a protracted 
period, as scant as the resources available for constructing them. 
The ocean furnished means of access to Europe and the West 
Indies, as wéll as a channel of communication between the dif- 
ferent colonies. Long journeys from‘ northern to southern 
points could be more conveniently made in vessels than by 
land, and as to western movements of considerable length, they 
were fur many years confined chiefly to operations connected 
with trading with the Indians, a large proportion of which was 
monopolized by the French, on account of their control of the 
St. Lawrence, the lakes, and, to a large extent, the Ohio and 
upper Mississippi, previous to the overthrow of their authority 
over Canada. 

The earliest references of importance to highways in the re- 
cords of the colony of the Massachusetts Bay in New England 
are embraced in a preamble and order adopted in 1689, which 
reads as follows: “Whereas the highways in this jurisdiction 
have not been laid out with such conveniency for travelers as 
were fit, nor as was intended by this court, but that in some 
places they are felt too straight, and in other places travelers 
are forced to go far about, it is therefore, ordered, that all high- 
ways shall be laid out before the next general court, so as may 
be with most ease and safety for travelers; and for this end 
every town shall chose two or three men, who shall join with 
two or three of the next town, and these shall have power to 
lay out the highways in each town where they may be most 
convenient; and those which are so deputed shall have power 
to lay out the highways where they may be most convenient, 
notwithstanding any man’s propriety, or any corne ground, so 
as it occasion not the pulling down of any man’s house, or 
laying open any garden or orchard; and in common grounds, 
or where the soil is wet or miry, they shall lay out the ways 
the wider, as six, or eight, or ten rods, or more in common 
grounds.” 

Additional clauses provide for the payment of damages in 
cases of extraordinary injury to improved property, and the 
order concludes with the statement that “it is not intended 
that any person shall be charged with the repairing of the 
highways in his own land.” 

The law relating to roads in force in Pennsylvania before that 
province was granted to William Penn was part of the system 
established for the government of New York in 1664. It inter- 
mingled provisions for road-making with all other public work, 
and is as follows: “In all public works for the safety and de- 
fence of the government, or the necessary conveniences of 
bridges, highways, and common passengers, the governor or 
deputy governor and council shall send warrants to any justice, 
and the justices to the constable of the next town, or any other 
town within that jurisdiction, to send so many laborers and 
artificers as the warrant shall direct, which the constable and 
two others or more of the overseers shall forthwith execute, and 
the constable and overseers shall have power to give such wages 
as they shall judge the work to deserve, provided that no ordi- 
nary laborer shall be compelled to work from home above one 
week together. No man shall be compelled to do any public 
work or service unless the press (impressment) be grounded 


upon some known law of this government, or an act of the gov- 
ernor and council signifying the necessity thereof, in both which 
cases a reasonable allowance shall be made.” 


CONTRAST BETWEEN THE COLONIAL AND ROMAN ROAD SYSTEMS. 


Under these systems very little work was done, partly be- 
cause the Indian trails furnished the principal facilities needed 
for the limited amount ot land travel attempted, and partly on 
account of the difficulty ot providing for the payment of the 
cost of any considerable amount ot road-making. It was the 
Roman method modified by humane considerations and regard 
for popular rights. It claimed the privilege of a Cesar to lay 
out roads and to enforce their construction, but it limited the 
amount of work which any individual could be asked to per- 
form; and by promising that he should always be paid for his 
labor, raised questions of taxation which English rulers gene- 
rally found very troublesome. The Romans, following in the 
footsteps ot the Carthagenians, were bothered by no such 
scruples. They built many roads as military necessities, and 
peremptorily demanded all the requisite aid from the people 
of subjugated provinces. Their public or high-roads were called 
consular roads, and for the making and repair of these thorough- 
fares the necessary cost was levied upon the owners of the lands 
through which they passed. To enforce this requirement in- 
scriptions were erected along the roadside, which showed the 
divisions of the road, the names of the land-holders, the extent 
of their possessions, and the duty to be levied upon them. 

Few, if any, good modern roads have been built anywhere, 
except under a system analogous to that of the Romans, unless 
unusual outlays of general or local governments for specific 


. purposes were authorized, or the commercial principle was in- 


voked by giving to turnpike, plank-road, and bridge companies 
the right to demand tolls. 
MODIFICATIONS OF COLONIAL SYSTEMS. 

In the road-making legislation of Pennsylvania, it is notice- 
able that dissatisfaction with the inefficiency of the various 
methods tried crops out in occasional changes. 

The Duke of York’s law, quoted above, was modified, in 
1678, by an order of the court at Upland “that every person 
should within the space of two months, as far as his land 
reaches, make good and passable ways from neighbor to 
neighbor, with bridges where it needs, to the end that neigh- 
bors on occasion may come together,—those neglecting to 
forfeit twenty-five guilders.” 

The primitive nature of the roads contemplated, is indicated 
by an order made a few months later in the court at New Castle, 
giving the following directions: “The highways to be cleared 
as followeth, viz., the way to be made clear of standing and 
lying trees, at least ten feet broad; all stumps and shrubs to be 
cut close by the ground. The trees marked yearly on both 
sides—sufficient bridges to be made and kept over all marshy, 
swampy, and difficult dirty places, and whatever else shall be 
thought more necessary about the highways aforesaid.” 

Under Penn’s administration the first control of roads was 
by the courts, which appointed overseers and fence viewers, 
the grand jury laying out the roads; in 1692 the control of roads 
was given to the townships. In 1700 a revision of pre-existing 
laws was made, and an act passed which gave the regulation of 
county roads to county justices, and the king’s highway and 
public roads to the Governor and council. The different coun- 
ties were directed to provide railed bridges over streams at their 
own expense and to appoint overseers of highways and viewers 
of fences. 

In many northern sections of the country a condition of 
things prevailed for many years analogous to that attributed to 
New Brunswick about the time of the Revolution by Cobbett: 
“There were no roads. Communication between the settle- 
ments was conducted over streams and rivers, in summer in 
‘canoes, and in winter in sleighs.” 

In a large portion of the south bridle paths, many of which 
were originally Indian trails, formed the main avenues of local 
travel during all the early decades of the nineteenth century 
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and in some sections the systems of road-making and repairing 
deteriorated after the war. There are still said to be some of 
the mountain counties of southern states, which have been in- 
habited for many years, in which no roads passable with wheeled 
vehicles have ever been made. 


VARIATIONS IN THE CONDITION OF ROADS IN DIFFERENT DISTRICTS. 


Theoretically and legally there was relatively good provision 
for road-making in some of the colonies, but how far such regu- 
lations were practically carried out depended, in large de- 
grec, upon the prevalent disposition of each particular district 
or county. One of the roads authorized by the provincial gov- 
ernment of Pennsylvania encountered such strong local an- 
tagonism that it was not completed in more than a hundred 
years. The roads of different states and subdivisions of each 
of the states vary greatly at the present day in their complete- 
ness, and there were similar variations in the degree of energy 
and skill displayed in the primitive work of expanding the In- 
dian trails, creating new roads, and providing facilities for cross- 
ing deep streams. 

THE GENERAL CONDITION OF TRANSPORTATION FACILITIES 


up to the time of the Revolution may be summarized in the 
statement that over the main portion of the territory now be- 
longing to the United States no improvement whatever had 
been effected except in the addition of the horse to the list of 
aids that might possibly be obtained; that in all important and 
thickly-settled portions of the country a marked improvement 
in available water craft was secured by the use of ships and the 
gradual or partial substitution of batteaux and boats of various 
descriptions for canoes; and that a few sections had tolerably 
fair common roads. Permanent bridges over streams of con- 
siderable size were wholly unknown. The best substitute, at 
points of greatest importance, such as the Schuylkill at Phila- 
delphia, were floating bridges, sustained by boats. These struc- 
tures are of great antiquity, and, although only used generally 
for facilitating military operations, they were also adopted as 
bridges over rivers at or near some of the important European 
towns." Land travel was almost universally on horseback. The 
present century was well advanced before traveling in carriages 
became at all common, ladies as well as gentlemen making all 
their ordinary journeys on horseback or in heavy farm wagons. 

Americans were too practical and too ready to see that a 
horse could pull much more freight than he could carry, to 
fail to appreciate the importance of wagons, but much as they 
desired the construction of roads, the use of pack-horses was 
necessary during a protracted period, on long routes, especially 
on those leading through mountainous districts, and notably 
the route between Harrisburg and Pittsburgh, after the com- 
mercial requirements of the latter place became of sufficient 
importance to require the maintenance of methodical trans- 
portation connections with the seaboard. 


THE DIFFICULTY OF USING THE ROADS OF THE LAST CENTURY 
during unfavorable seasons, is indicated by the fact that when 
members of the Pennsylvania assembly were reproached by Brit- 
ish authorities for not meeting promptly to make provision for 
wars in which their own constituents were deeply interested, 
one of their excuses was that the roads were so impassable that 
travel to the capital of the province, even on. horseback, was 
impossible. 

Nevertheless the importance of roads was keenly recognized 
by some of the leading minds of the young colonies. They 
appreciated the significance of the Roman maxim that “the 
first step in civilization was to make roads,” and they lacked 
the power, rather than the will, to provide a complete system of 
inland highways. They had to contend with the general igno- 
rance of the era, in reference to the best methods to be em- 
ployed, the indifference or hostility of some landholders who 
did not wish to lose an inch of the soil they had acquired on 
cheap and easy terms, and above all with the scarcity of labor 
and capital available for road making. 


BAD ROADS IN THE OLD WORLD AS WELL AS THE NEW WORLD. 
The progress of the American colonies in making roads was 
80 slow during the seventeenth and eighteenth centuries that 


the small amount of work done in this direction would be a 
just matter of reproach if due regard were not paid to the pe- 


culiarities of their industrial, political, and commercial posi- 
tion, and to the bad condition of the roads of most of the 
European countries from which they had emigrated. At the 
time of the Revolution there was not a good road of consider- 
able length in any part of this country, and an American work 
on road-making, published in 1847, begins its preface with the 
declaration that “the common roads of the United States are 
inferior to those of any other civilized country.” There are, 
even at the present time, many districts to which this criticism 
could be justly applied, notwithstanding the fact that amid the 
superabundance of bad and indifferent roads, some counties, 
districts, and states possess creditable highways. Extensive 
sections have made such slight expenditures for overcoming 
natural obstacles that when climatic conditions are unusually 
unfavorable it is a common thing for the forwarding of large 
quantities of agricultural staples to be delayed on account of 
the difficulty of hauling them over the short distance between 
the points of production and adjacent stations. 

Few of the early colonists could have had a clear conception 
of what a good road was. Earnest attempts to construct nume- 
rous turnpikes in England were not made until the latter half 
of the eighteenth century, and it was during the reign of 
Charles II, in 1663, that the first act was passed authorizing the 
establishment of a toll, as a compensation for the expenditure 
required to construct a good highway. This law was not of gen- 
eral application; being a local measure, operative only in three 
English counties, and the new system met with so much 
antagonism that laws soon became necessary for the punish- 
ment of travelers who evaded or refused to pay toll, and of 
rioters who pulled down and destroyed turnpike gates. 

A description of a journey from Glasgow to London, made in 
1739, by two persons on horseback, states that they found “no 
turnpike until they arrived at Grantham, within 110 miles of 
London. Up to that point they traveled on a narrow causeway 
with an unmade soft road on each side of it. They occasionally 
met with strings of pack-horses, from thirty to forty in a gang, 
carrying goods. The leading horse of the troop carried a bell, 
to warn passengers coming in an opposite direction; and the 
passengers were then compelled to make way for them, and 
pass into the road side, since the causeway did not afford room 
for both.” 

Before the dawn of the nineteenth century there were few 
sections of the colonies in which the methods were any better, 
and many sections in which they were infinitely worse than the 
contemporaneous Scotch and English facilities. In describing 
them a modern English writer says that “it is scarcely a cen- 
tury since there was nothing deserving the name of a road in 
any of the great thoroughfares of Scotland. The whole inland 
trade of that country was carried on by means of pack-horses. 
They forded the different rivers and streams. The roads were 
often impassable in low and wet grounds. When Lord Herward 
was sent, in 1760, from Ayrshire to the college at Edinburgh, 
the road was in such a state that servants were frequently sent 
forward with poles to sound the depths of the mosses and bogs 
which lay in their way. The mail was regularly dispatched be- 
tween Edinburgh and London, on horseback, and went in the 
course of five or six days; but so limited was the communica- 
tion between the two capitals, that during the rebellion of 1745, 
when an order was sent from London to open all the letters in 
the post-office, with the view of detecting treasonable corre- 
spondence, there were not, in all, above twenty letters in the 
London bag. Between 1750 and 1760 a coach traveled from 
London to Edinburgh in thirteen days. Subsequently the Lon- 
don mail made the journey in forty-three hours and a half. 
The original coach between Edinburgh and Glasgow, which 
commenced running in 1765, occupied twelve hours on the 
road. A swifter vehicle was next introduced, which, on account 
of its great velocity, was called The Fly. It made the journey 
between Edinburgh and Glasgow in ten hours. Subsequently 
mail coaches made this journey, regularly, in five hours. 
Robertson, in his rural recollections, says that the common 
carrier from Selkirk to Edinburgh, thirty-eight miles distance, 
took two weeks for his journey between the two towns, going 
and returning. This road was then particularly dangerous and 
fatiguing, owing to steepness of hills, impassable bogs, and 
streams.” 
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fee road-making of the colonial era was necessarily limited 

in extent and strongly marked by local characteristics. 
There was no powerful and sympathetic central authority to 
map out great through routes, and provide ways and means for 
constructing them, and it was only under such or similar con- 
ditions that the Romans had built the superior highways which 


gave rise to the saying that all roads lead to Rome. So far as | 


the British government could influence the subject while the 
colonial system existed, it preferred to perpetuate commercial 


disseveration, so that all trade might be monopolized by its own | 


merchants and manufacturers, as far as possible, and a cordial 
union of the people of the thirteen colonies be prevented. 


INDIAN TRAILS 


formed the only paths by which many of the early colonists 
reached the lands they subsequently cultivated, and the work 
of constructing new roads or widening trails went on very slowly. 

In some sections the custom grew up of designating roads 
which were not passable for wheeled vehicles as “horse-ways.” 
In south-western Pennsylvania much opposition was mani- 
fested to the widening of these horse-ways or bridle paths by 
the owners of pack-horses, who foresaw that the creation of 
highways broad enough to be used by wagons would lead to 
the loss of their occupation. Their interests had gradually been 
developed into considerable proportions, and they naturally 
dreaded the progressive movement by which it was practically 
destroyed. Regular pack-horse enterprises had been organized 
at Lancaster, Harrisburg, Shippensburg, Bedford, Redstone, and 
Fort Pitt. One proprietor at Harris’ Ferry, in 1772, employed 
nearly two hundred horses and mules, and more than half that 
number of men. 


LAND ROUTES BETWEEN SEABOARD CITIES, 


The natural counterpart of the inferior accommodations for 
traveling in Scotland, and between Edinburgh and London, ex- 
isting during a large portion of the last century, was to be 
found on the roads between Philadelphia and New York. Bur- 
lington, New Jersey, was for a long time a place of considerable 
consequence because land movements through New Jersey con- 
verged at that point, and from Burlington water craft of various 
classes furnished means of communication with Philadelphia. 
In 1707 the New Jersey assembly, in enumerating grievances 
to the colonial governor, complained that patents had been 
granted to individuals to transport goods on the road from 
Burlington to Amboy, which was one of the two highways 
connecting Philadelphia and New York. The governor, in 
reply, defined the nature of the monopoly complained of, 
and the state of internal commerce at that period, by say- 
ing that great difficulty had been experienced by those who 
wished to have goods carried over the road, and the new order 
of things he described as follows: “At present, everybody is 
sure, once a fortnight, to have an opportunity of sending any 
quantity of goods, great or small, at reasonable rates, without 
being in danger of imposition; and the sending of this wagon is 
so far from being a grievance or a monopoly, that by this means, 
and no other, a trade has been carried on between Philadelphia, 
Burlington, Amboy, and New York, which was never known 
before, and in all probability never would have been.” A few years 
later Governor Cornbury, who was the author of this statement, 
was recalled, and soon after that event the road was again 
opened to competition. 

COLONIAL POSTAL ROUTES. 

Inland mail communications corresponded in tardiness with 
travel. 

In 1673 the first post rider between New York and Boston 
made a trip in three weeks. 

In 1692 Thomas Neale was appointed Postmaster-General of 
Virginia and other parts of North America, but this appoint- 
ment led to no results of importance. The failure is attributed, 
by a contemporaneous historian, to “the dispersed condition of 
the inhabitants.” 


In 1695 letters might be forwarded eight times a year from 
the Potomac to Philadelphia. 

In 1710 Parliament passed “an act for establishing a general 
post-office for all her majesty’s dominions.” It provided for one 
chief letter office in New York, and other chief offices at con- 
venient places. A line of posts was established, extending from 
Piscataqua to Philadelphia, and a few years later it was ex- 
tended southward to Williamsburg, in Virginia, with the under- 
standing that the post should “leave Philadelphia for the South 
as often as letters enough were lodged to pay the expense.” 
Communication between Williamsburg and the Carolinas, 
which were established a few years later, were still more 
irregular. 

In 1717 advices from Boston to Williamsburg, in Virginia, 
were completed in four weeks, from March to December, and 
in double that time in the other four months of the year. 

About 1720 the post set out from Philadelphia every Friday, 
left Ictters at Burlington and Perth Amboy, and arrived at New 
York on Sunday night, leaving there Monday morning on its 
peregrinations eastward. 

In 1722 a Philadelphia paper states that “the New York post 
was three days behind his time, and not yet arrived.” 

In 1729 the mail between the two cities went once a week in 
summer and once a fortnight in winter, and this continued 
until 1754, when Dr. Franklin became supexintendent, and im- 
proved the colonial postal accommodations materially. In 
October of that year notice was given that until Christmas the 
post would leave the two cities three times a week, at 8 o’clock 
A. M., and arrive the next day at.about 5 o’clock P. M., making 
thirty-three hours. After Christmas it left each city only twice 
a week. In 1764, if weather permitted, the mails were to leave 
every alternate day, and make the journey in less than twenty- 
four hours. 

Dr. Franklin continued to be Postmaster-General for America 
till 1774. A year later, in 1775, the Continental Congress re- 
solved that a Postmaster-General be appointed for the united 
colonies; who should establish his office at Philadelphia, where 
the Congress was to hold its sessions, and described the service 
contemplated in a resolution, which requires “that a line of 
posts be appointed, under the direction of the Postmaster-Gen- 
eral, from Falmouth, in New England, to Savannah, in Georgia, 
with as many cross posts as he shall think fit.” 

In 1790, seven years after the close of the Revolutionary War, 
the number of post-offices in the United States was only seventy- 
five; the aggregate length of the post-roads, only 1,875 miles; 
the amount paid for the transportation of the mails, $22,081; 
the gross postal revenues, $37,935, and the expenditures, $32,140. 
Mails were conveyed but three times a week between New 
York and Boston in summer, and twice in winter. The usual 
time consumed in forwarding them was five days. Only five 
mails per week were exchanged between New York and Phila- 
delphia, and the time required to forward them in either direc- 
tion was usually two days. 


LAND ROUTES BETWEEN NEW ENGLAND AND CANADA. 


In Edward Everett’s address, at the Boston Railroad Jubilee 
of 1851, he said: “When Dr. Franklin, in 1754, projected a plan 
of union for these colonies, with Philadelphia as the metropolis, 
he gave as a reason for this part of the plan, that Philadelphia 
was situated almost half way between the extremes, and could 
be conveniently reached even from Portsmouth, New Hamp- 
shire, in eighteen days. If a journey had been contem- 
plated in the direction of Canada in Dr. Franklin’s time, it 
would have been with such feelings as a man would have now- 
a-days, who was going to start for the mouth of Copper Mine 
river and the shores of the Arctic sea. But no, sir; such a 
thing was never thqught of—never dreamt of. A horrible wil- 
derness, rivers and lakes unspanned by human art, pathless 
swamps, dismal forests that it made the flesh creep to enter,. 
threaded by nothing more practicable than the Indian’s trail, 
echoing with no sound more inviting than the yell of the wolf 
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John Fitch's Second Eaperimental Boat, 1787. Oliver Evans’ Orukter Amphibolis. 


Fitch’s First Passenger Steamboat, 1789. Fulton’s First Successful Steamboat. 


John Fitch’s First Propeller. Machinery of Fulton’s Steamboat. 
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and the war-whoop of the savage; these it was that filled the 
space between New England settlements and Canada. ‘The in- 
- habitants of the British colonies never entered Canada in those 
days but as provincial troops or Indian captives; and lucky he 
that got back with his scalp on.” 

THE BLAZED TRACE. 


It is related of Daniel Boone, that in the spring of 1775, after 
the close of the Indian war, he assisted in conducting a treaty 
by which the savages agreed to relinquish lands south of the 
Kentucky river. When this task was accomplished Boone pre- 
pared for introducing a colony into the new territory thus 
theoretically relieved from savage control by making a “blazed 

trace” which is one of the most primitive forms of road making. 
- After the treaty was concluded “he was the first man to ad- 
vance beyond the Cumberland Gap, and, with twenty hunters 
and woodsmen, he proceeded to open and mark a trace more 
than two hundred miles through the wilderness to the banks of 
the Kentucky river. This was the first blazed trace in Ken- 
tucky.” 

SIGNIFICANCE OF “PORTAGE.” 

Of the emigration movement of colonists of Connecticut to 
the Wyoming valley in Pennsylvania, in 1719, it is stated that 
they followed an Indian path, but that having carts and oxen 
they used their axes and made the first wagon road from the 
Delaware river to the north branch of the Susquehanna river. 

In constructing a road over such a route they followed a 
general custom, as many of the Indian trails led from one river 
to another, forming portages or connecting links between the 
favorite water channels over which nearly all extensive move- 
ments were conducted, and a large proportion of all the early 
roads served similar ends, being in fact “portages.” 

George Catlin gives the following description of a typical 
portage movement made by the Chippeways around the Falls 
of St. Anthony, after a considerable body of the tribe had con- 
cluded a treaty with the Sioux: “The Chippeways struck their 
tents by taking them down and rolling up their bark coverings, 
which, with their bark canoes turned up amongst their wig- 
wams, were carried to the water’s edge; and all things being 
packed in, men, women, dogs, and all, were swiftly propelled 
by paddles to the Falls of St. Anthony, where we had to witness 
the mode of passing the cataract, by making (as it is called) the. 
portage, which we found to be a very curious scene; and was 
done by running all their canoes into an eddy below the Fall, 
and as near as they could get by paddling; when all were landed 
and everything taken out of the canoes and with them carried 
by the women, around the Fall, and half a mile or so above, 
where the canoes were put into the water again; and goods and 
chattels being loaded in, and all hands seated, the paddles were 
again put to work, and the light and bounding crafts began 
their voyage.” 

In this case the land movement was only made around the 
falls of a single river, but thousands of trails were established 
between favorite points for launching or withdrawing canoes 
from streams or rivers located at varying distances from each 
other, and it was on the lines of such trails that a large number 
of the existing roads were constructed. 


ROADS OF 1800. 


The celebrated poet Thomas Moore gives a vivid description 
of the bad qualities of the American roads he journeyed over 
during his visit to the United States, soon after 1800. One of 
his poems, written during a trip in Virginia, commences thus:— 

Dear George! though every bone is aching, 
After the shaking 
I’ve had this week, over ruts and ridges, ® 
And bridges,* 
Made of a few uneasy planks, 
In open ranks 
Over rivers of mud, whose names alone 
Would make the knees of stoutest man knock. 

Two notes, added to illustrate this text, are as follows:— 

® What Mr. Weld says of the national necessity of balancing or 
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trimming the stage, in passing over some of the wretched ruads in 
America is by no means exaggerated. ‘The driver frequently had to 
call to the passengers in the stage to lean out of the carriage, first on 
one side, then on the other, to prevent it from oversetting in the deep 
ruts with which the road abounds. ‘Now, gentlemen, to the right!’ 
upon which the passengers all stretched their bodies half way out of 
the carriage to balance on that side. ‘Now, gentlemen, to the left!’ 
and so on.”— Weld's Travels, 

* Before the stage can pass one of these bridges the driver is obliged 
to stop and arrange the loose planks, of which it is composed, in the 
manner that best suits his ideas of*safety, and as the planks are again 
disturbed by the passing of the coach, the next travelers who arrive 
have, of course, a new arrangement to make. Mahomet, as Sale tells 
us, was at some pains to imagine a precarious kind of bridge for the 
entrance of Paradise, in order to enhance the pleasures of arrival. A 
Virginia bridge, I think, would have answered his purpose completely. 

The American Annual Register for 1796, published January 
19th, 1797, gives the following description of the traveling of 
that period: “The roads from Philadelphia to Baltimore ex- 
hibit, for the greater part of the way, an aspect of savage deso- 
lation. Chasms to the depth of six, eight, or ten feet occur at 
numerous intervals. A stage coach which left Philadelphia on 
the 5th of February, 1796, took five days to go to Baltimore. 
The weather for the first four days was good. The roads are in 
a fearful condition. Coaches are overturned, passengers killed, 
and horses destroyed by the overwork put upon them. In 
winter sometimes no stage sets out for two weeks.” 

It is stated that when President John Adams and his wife, 
Abigail, drove overland to the new capital at Washington, in 
November of 1800, they lost their way in the Maryland woods 
between Baltimore and the Potomac. 


PRIMITIVE: METHODS OF CROSSING RIVERS. 


Captain Basil Hall gives a graphic description of a primitive 
method of conveying horses and carriages over a river too deep 
to be forded at a point where a bridge had been carried away 
and no regular ferry established. The work was superintended 
by a boy paddling in a canoe not twice his own length. He 
first carried over the passengers entrusted to his care, one at a 
time. “The'next job was to ferry the baggage over; and this 
effected, the horse was towed across by fhe nose; an operation 
of some delicacy both to actors and spectators. Lastly, came 
the transportation of the wagon, and here all my seamanship 
served only to show the hazard incurred of losing the whole 
conveyance. If the rope, which was what we call at sea inch 
and a half line, or rotten stuff, but old and much worn, had 
given way, as I fully expected it would, when the wagon was 
half channel over, and nothing in sight but four or five inches 
of the railing above the water, we must have bivouac’d where 
we were, on the left bank of the Rouge. Fortunately we suc- 
ceeded in dragging the carriage across, and when the fore 
wheels fairly touched the bank, I thought, of course, that all 
our difficulties were over. But the united strength of all the 
party, males and females, young and old combined, could not 
budge it more than a foot out of the water. I don’t know what 
we should have done had we not spied, near the landing place, 
a fathom or two of chain, one end ot which our active little 
commanding officer soon tied to the carriage, and the horse 
being hitched to the other, we drew it triumphantly to land, 
with a cheer which made the forest ring again.” 


PRESENT LACK OF GOOD ROADS. 


An English traveler, who visited this country in 1882, in ree 
counting his impressions, says: “The lack of good roads is a 
general feature wherever I have been. I do not say that I saw 
no good ‘roads in America, but they are certainly exceptional. 
In many parts, as I before remarked, the railroad has come be- 
fore the road. Even in the immediate neighborhood of large 
towns, sometimes even in the streets of large towns themselves, 
the road is simply a mass of mud. I do not mean merely such 
mud as in many parts of England we are used to after rain; I 
mean thick, abiding mire—abiding, at least, for several months 
together.” 


COMMON-ROAD IMPROVEMENTS. 


COMMON-ROAD IMPROVEMENTS. 


d bes a very limited extent, the work of constructing roads has 
been undertaken and performed by the United States gov- 
ernment. It furnished a few of the best roads east of the Mis- 
sissippi, and opened or improved a few great highways west of 
the Missouri. It also rendered a lasting and invaluable service 
in all the new states and territories by incorporating in its land 
system features which greatly facilitate the opening of roads. 
By making the outside boundaries of each section of land avail- 
able for a continuous road, highways many miles in length can 
be opencd without raising intricate questions relating to dam- 
ages, and the propriety of exercising the right of eminent do- 
main; and when deflections from a straight line are necessi- 
tated by swamps or other obstructions there is usually little 
difficulty in procuring the consent of parties to the appropriate 
modifications of routes. There is such a strong natural pro- 
clivity among many farmers to an avoidance of roads through 
their farms that it was formerly common in some of the older 
states to construct roads between important points around 
farms, rather than through them, even when the shape of the 
environed estates was irregular, and thus travelers and trans- 
porters were often subjected to a serious loss of time and in- 
convenience, occasioned by a motive which has been elimi- 
nated, to a great extent, from the regions which originally 
formed part of the public domain of the United States. 

In some of the states in which road-making received the 
moet liberal governmental aid it was rendered from three 
gources, viz., the commonwealth, the counties, and the town- 
ships, and three classes of roads, known as state, county, and 
township roads, were created. This road system and many ot 
these roads have been growing worse instead of better, partly 
because substitutes have been provided. Making due allowance 
for the superior and unusual excellence of the roads of a com- 
paratively few localities, especially those embraced in or adja- 
jacent to cities, and fer the relatively good condition of roads 
constructed on routes favored by the natural characteristics of 
the soil and climate, such as gravel roads or roads over the 
plains, it is scarcely an exaggeration to say that, notwithstand- 
ing all that has been done by a few classes of governmental au- 
thorities, nearly all the excellent roads of the country have 
been built by companies as corporate enterprises. 

CORDUROY ROADS. 

In a sketch of the Civil Engineering of America, by David 
Stevenson, printed in London in 1888, the following description 
of the roads in 1837 from Pittsburgh to Erie occurs:— 

“On the road leading from Pittsburgh on the Ohio to the 
town of Erie on the lake of that name, I saw all the varieties 
of forest-road making in great perfection. Sometimes our road 
lay for miles through extensive marshes, which we crossed by 
corduroy roads, formed of trees cut in lengths of about ten or 
twelve feet, and laid close to each other across the road to pre- 
vent the vehicles from sinking; at others the coach stuck fast 
in the mud, from which it could be extricated only by the 
combined efforts of the coachman and passengers, and at one 
place’ we traveled for upwards of a quarter of a mile through 
a forest flooded with water, which stood to the height of several 
feet on many of the trees, and occasionally covered the naves 
of the coach wheels. The distance of the route from Pittsburgh 
to Erie is 128 miles, which was accomplished in 46 hours, being 
at the very slow rate of 2} miles an hour, although the convey- 
ance by which I traveled carried the mail and stopped only for 
breakfast, dinner, and tea, but there was considerable delay 
caused by the coach being once upset and several times mired.” 

Captain Basil Hall, in describing one of the primitive high- 
ways of Canada, which is unfortunately only a duplicate of 
many still existing in the United States, says: “The horrible 
corduroy roads again made their appearance in a more formida- 
ble shape, by the addition of deep, inky holes, which almost 
swallowed up the fore wheels of the wagon and bathed its 
hinder axle-tree. The jogging and plunging to which we were 
now exposed, and the occasional bang when the vehicle reached 
the bottom of one of these abysses, were so new and remark- 
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able that we tried to make a good joke of them. I shall 
not compare this evening’s drive to trotting up or down a pair 
of stairs, for, in that case, there would be some kind of regularity 
in the development of the bumps, but with us there was no 
wavering, no pause, and when we least expected a jolt, down 
we went, smack! dash! crash! forging, like a ship in head- 
sea, right into a hole half a yard deep. At other times, when 
an ominous break in the road seemed to indicate the coming 
mischief, and we clung, grinning like grim death, to the rail- 
ing at the sides of the wagon, expecting @ concussion which in 
the next instant was to dislocate half the joints in our bodies, 
down we sank into a bed of mud, as softly as if the bottom and 
sides had been padded for our express accommodation.” 

Bad as corduroy roads are they represent an important style 
of improvement, as they embodied in a number of sections the 
first serious effort to render roads passable by stage coaches. 
When they were first introduced on leading routes it beeame 
necessary to fill up chuck heles, and in marshy places roads 
were supported by corduroy, consisting of logs or saplings laid 
close together and across the road. The great end gained by 
this expedient was the avoidance of the pre-existing necessity 
imposed on travelers of getting out of the coach and helping 
to pry it out of the mud. In lieu of this annoyance travelers 
were subjected to the dangers and discomfort inseparable from 
an exceedingly rough road,—so rough that they were rattled 
about like peas in a gourd, and the coach was occasionally 
upset. 

THE SYSTEMS OF REPAIRING ROADS 


are in many sections even more imperfect than the provisions 
for opening and constructing them. An article on country 
roads, published in the Agricultural Report for 1866, in describ- 
ing the system of repairs then prevailing in Massachusetts and 
many other sections of the United States, says: “No one who 
has once witnessed the process of ‘mending the roads’ in a 
small New England country town needs any argument to con- 
vince him that a system more ingeniously devised to accom- 
plish nothing was never invented. The surveyors, in the first 
place, are usually elected at the town meetings, and, as the 
office of surveyor is of no pecuniary profit beyond mere day 
wages, persons of peculiar skill, could such be found, would not 
usually accept it. In fact, the farmers of the district take their 
turns in the office, any respectable man being deemed: fully 
competent. Often some citizen who lives on a road out of re- 
pair seeks the office, and is clected, and takes the opportunity 
to expend most of the tax on his own road, leaving the rest of 
the district to be attended to in future. The surveyor selects, 
not the season when repairs are most needed, but that which is 
most conveniént to himself and his brother farmers, after their 
spring work is done, or after harvesting, and notifies every per- 
son assessed to come and work out his tax. As the citizens, in 
town mecting, fix the prices to be allowed for the labor of men 
and animals in thus working out the taxes, it is usually fixed 
at the highest prices the best men and teams could command, 
and often much higher, every voter who intends to ‘work out 
his tax’ having a direct interest to fix a high price, and they 
constitute a large majority in town meeting. 

“The time appointed for ‘working out the highway tax,’ as 
it is rightly termed, arrives, and at 8 A. M. a motley assemblage 
gathers, of decrepit old men, each with a garden hoe on his 
shoulder; of pale, thin mechanics, from their shoe shops, armed 
with worn-out shovels; half-grown boys, sent by their mothers, 
who, perhaps, are widows, with, perhaps, the doctor, the lawyer, 
and even the minister, all of whom understand that working on 
the road does not mean hard labor, even for soft hands. The 
farmers bring their steers, great and small, with the old mare 
in the lead, with a cart, and a new citizen drives up, with his 
rickety horse-cart and the mortal remains of a railroad horse, 
to do his part. The only effective force on the ground consists 
of two or three yokes of oxen and a half dozen men hired by 
the surveyor with money paid by non-residents, or men whose 
time is of too ‘much value to themselves to be wasted on the 
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road. Here is the surveyor, who never held the office before 
and who knows. nothing of road-making or of directing a pane 
of hands. The work must go on in some way. The roads are 
soft and full of ruts, or rough with protruding stones. The 
stones must be covered, and the road rounded up into shape. 
The cattle are all put to the big town plough, which is set in at 
the side of the road. The boys ride on the beam, and the 
drivers put on the lash, and the gutters, half filled with the 
sand and soil and leaves of a dozen seasons, are ploughed up, 
the shovel and hoe men waiting very patiently for their turn to 
work. The teams then stand idle, and this mixture, more fit 
for the compost heap than anything else, is thrown upon the 
road, and finally leveled and smoothed by the old men with 
their hoes, and thus the road is mended. This is not an ex- 
aggerated picture of working on the road in many small towns. 
The occasion is regarded rather as a frolic than as serious labor. 
The old men tell stories to an audience always ready to lean 
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HE inferiority of the colonial and many of the present 
common roads, as compared with modern standards, is 
refiected in the length of time required to perform ordinary 
journeys or to conduct freight movements, and the limited 
amount of internal trade. The difference between the cost of 
pack-horse transportation, and the cost of movements in 
wheeled vehicles over reasonably good roads is so great, that 
although the Conestoga wagon is now looked upon as a vener- 
able type of antiquity, tardiness, and onerous expense, it was 
an improvement on pre-existing appliances of scarcely less im- 
portance than that represented by the early railways. The 
strong pack-horses of Scotland usually carried three hundred 
pounds. With a cart, on inferior roads, one horse could haul 
five or six hundred weight. By material improvements in 
roads, it became practical to increase the load of a cart-horse 
to eight or ten hundred weight. By making first-rate roads the 
ordinary load of a cart-horse became sixteen hundred weight, 
and on some good roads a strong horse was able to carry more 
than aton. This seven-fold increase in the power of the horse 
represents a corresponding increase in the areas over which 
bulky freight could be economically moved, in the incentives 
to production, and the development of national and individual 
wealth. The general law governing this subject is well stated 
by an English writer, who says: “Around every market-place 
you may suppose a number of concentric circles to be drawn, 
within each of which certain articles become marketable, 
which were not so before, and thus become the source of 
wealth and prosperity to many individuals. Diminish the ex- 
pense of carriage but one farthing, and you widen the circles, 
you form as it were a new creation, not only of stones and 
earth, and trees and plants, but of men also, and what is more, 
of industry and happiness.” 


COST OF TRANSPORTATION ON INFERIOR ROADS IN TIME, WEAR AND 
TEAR, AND MONEY. 


The cost of transportation on inferior roads necessarily varies, 
to a great extent, with the degree and nature of their imperfec- 
tions, the character of the vehicles used, and the prevailing cli- 
matic influences. Over many routes specially unfavorable sea- 
sons create a practical blockade, which may be of considerable 
duration. Snow storms, floods, freshets, heavy rains, freezing 
and thawing may all greatly impede and sometimes absolutely 
prevent movements which can be made during favorable epochs 
with comparative ease and cheapness. The freight charges for 
transportation over poor roads fluctuates from a prohibitory 
standard, or a state of things in which goods cannot be moved 
at sny price, through many intervening grades, but the lowest 
rates attainable are too-high to render it possible to move cheap 
and bulky articles over considerable distances without incurring 
an expenditure greater than their usual market value in im- 
portant competitive markets. A gentleman informed the writer 
that in the spring of 1821 he paid $8 per hundred pounds for 
carrying barrels of mackerel from Philadelphia to Somerset, 
and that at that time the rate from Philadelphia to Pittsburgh 


on their tools and listen. The youngsters amuse themselves by 
all sorts of practical jokes, among which is the favorite one of 
overloading the cagts, when carts are used, so as to stall the 
teams.” 

CAUSES OF PROCRASTINATION. 

It is difficult, at the present day, to form a conception of the 
tardiness with which approximately good and passable roads 
were made during the colonial era, and at much later periods. 
Among the other causes for procrastination were the wars in 
which the colonists were involved with the Indians and the 
French; the drain on the resources produced by the Revolution 
and conflicts which preceded it; and the expense of Indian 
wars and the second war with Great Britain. Such disturbing 
events greatly retarded projects for the construction of bridges, 
canals, and turnpikes, which were proposed by progressive men 
in some of the states during the third quarter of the eighteenth 
century. 


ROAD IMPROVEMENTS. 


was $11 per one hundred pounds. The latter rate is equivalent 
to $220 per ton for a distance of a little more than three hun- 
dred miles, or nearly seventy cents per ton per mile. The rate 
during favorable seasons was much lower, and the high figures 
given illustrate the extra cost necessitated by the danger of de- 
lays and interuptions. One of the perils to be encountered was 
a snow storm on the Allegheny mountains, which would tem- 
porarily render the roads impassable. In towns and cities lo- 
cated in Rocky mountain districts, dependent for supplies upon 
distant regions, prices for indispensable articles sometimes ran 
up nearly to famine rates before railways were constructed, be- 
cause communications with the outside world were cut off at 
unexpectedly early periods in the fall, or the reopening of trade 
channels postponed later than usual in the spring. 

For some purposes, such as the furnishing of supplies for 
forts in remote interior districts, wagon transportation over 
long routes were indispensable, regardless of cost, and figures 
relating to these movements furnish some of the most reliable 
data attainable in regard to the prices that have been paid in 
this country for such service. As the possibility of Indian 
attacks was intermingled with other risks and dangers, the sums 
paid were sometimes probably enhanced by this additional 
peril. The miscellaneous statements appended will enable 
the intelligent reader to make due allowance for this peculiar 
circumstance, and to form an approximately correct estimate 
of the cost of transporting freight over inferior roads, and the 
extent to which improvements in roads reduce the cost of 
freight movements. 


COST OF MOVEMENTS IN NORTHERN AND NORTH-WESTERN STATES. 


The introduction to Poor’s Manual for 1881 says that about 
the beginning.of this century freight designed for Lake Erie 
and the west was transported over a route leading from Lake 
Ontario, and that from the mouth of Niagara river to the head 
of the Falls, was a portage of 28 miles. The charge for trans- 
porting a bushel of salt for this distance, according to the re- 
port made by Mr. Geddes, in 1809, was 75 cents; and for a ton 
of general merchandise, $10. This was at the rate of 35% cents 
per ton per mile. 

It is stated that previous to 1824 the cost of transporting a 
ton of merchandise between Buffalo and New York, over earth 
roads, was $100, and the time consumed was twenty days. 

Eagle’s History of Pennsylvania, in describing the condition 
of the settlements west of the Alleghenies cites Dr. Carnahan 
as authority for this statement: “For several years after the 
peace of 1788, there was nothing but a horse-path over the 
mountains; so that salt, iron, powder, lead, and other necessary 
articles had to be carried on pack-horses from Philadelphia to 
Pittsburgh. As late as 1794, the year of the insurrection, so 
bad were the roads that freight in wagons cost from five to ten 
dollars per hundred pounds; salt sold for five dollars a bushel; 
iron and steel from fifteen to twenty cents per pound in Pitts- 


-burgh.” 


Progress of Nations says of United States in 1852 that “the 
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average price for transporting by teams in this country a 
bushel of wheat or corn, or 50 pounds of merchandise, 50 
miles, has been about 20 cents, and 40 cents for 100 miles, 
equal to about 15 cents per ton per mile for grain, or $15 per 
100 miles, and 18 cents per mile, or $18 per 100 miles, for the 
transporting of a ton of merchandise.” 

In a memorial addressed by presidents of Chicago and 
North-western and Chicago, Milwaukee and St. Paul, to Wis- 
consin legislature, in 1875, they say: “ When the states of Mary- 
land, Virginia, Pennsylvania, and New York entered upon the 
construction of their canals, a ton of freight could not be car- 
ried over an ordinary highway for less than ten cents a mile, 
even when the highway was in the best condition; while over 
the country roads, new, as many~in this state (Wisconsin) are, 
with rocky hills and soft, deep soil in the bottom lands, the cost 
averaged 20 cents per ton a mile.” 


COST OF WAGON MOVEMENTS IN SOUTHERN AND SOUTH-WESTERN 
STATES. 

In Henry C. Carey’s Harmony of Interests, he says, in refer- 
ence to the transportation of cotton in Mississippi before a rail- 
way was constructed, that he obtained from Skinner’s Journal 
of Agriculture the following statement from one who furnished 
it as the result of his personal observation: “Of the expense of 
this first movement, some idea may be formed by those who 
have seen cotton coming over dreadful roads, up to the hub, 
dragged slowly along 20, 80, or 40 miles, as we have seen it 
coming into Natchez and Vicksburg, hauled by five yoke of 
oxen carrying 2,800 to 3,000 pounds, and so slowly that motion 
was scarcely perceptible. So many perish in the yoke in winter 
and spring that it has been said, with some exaggeration, that 
you might walk on dead oxen from Jackson to Vicksburg. 
This was before the railroad was made. A wagon was loaded up, 
say 14 miles from Natchez, and started at night, and reaches 
there in time to get back the next night time enough to ‘load 
up. Thus ten oxen have been wearing and tearing on the 
road for 24 hours to make one load.” Mr. Carey adds: “Here 
we have five yoke of oxen transporting 3,000 pounds a day, a 
distance of only 14 miles,” and in an estimate of the outlay re- 
quired for the movement he fixes the average cost of wagons at 
$80 and of oxen at $40. 

Olmstead’s Texas Journey, describing a trip through the ap- 
proaches to eastern Texas, about 1856, says: “We met, in the 
course of the day, numerous cotton wagons, tivo or three some- 
times together, drawn by three or four pairs of mules or oxen, 
going slowly on toward Natchitoches or Grand Ecore, each man- 
aged by its negro driver. The load is commonly five bales, of 
400 pounds each, and the cotton comes in this tedious way, over 
execrable roads, distances of 100 and even 150 miles. It is usu- 
ally hauled from the eastern tier of Texas counties to the Sa- 
bine, but this year there had been no rise of water in the rivers, 
and from‘ all this region it must be carried to Red river. The 
distance from the Sabine is here about fifty miles, and the cost 
of this transportation is about one cent a pound; the freight 
from Grand Ecore to New Orleans, from one to one and a quar- 
ter cents.” 

COST OF WAGON MOVEMENTS ON THE PLAINS. 


In a report of a committee of the House of Representatives of 
the United States, dated May 25th, 1868, in regard to the Kansas 
Pacific Railroad, they say that “there are three regiments of 
troops in New Mexico (two of infantry and one of cavalry), 
nearly all the supplies for which are wagoned from the end of 
the Kansas Pacific Railway at a cost of $1.28 per 100 pounds 
per 100 miles This is at the rate of $25.60 per ton of 2,000 
pounds per 100 miles, or 25;% cents per ton per mile.” The 
authority for this statement is a letter written by D. H. Rucker, 
Acting Quartermaster-General, to W. J. Palmer, treasurer of 
the Kansas Pacific, dated June 6th, 1868, which shows that the 
rate named above was considerably below the average rates, as 
will be seen by the following extracts, referring to route No. 2 
on the road towards New Mexico, over which the railway was 
then being built:— 

“The rates paid by Government for wagon transportation on 
said route in 1867 were as follows:— 

From April to July &th, $1.28 per 100 pounds per 100 miles. 

From July 8th to July 3ist, $1.56} per 100 pounds per 100 miles. 


From August to December, inclusive (5 months), $2.16 per 100 


pounds per 100 miles. é 
The average being $1.79 per 100 pounds per 100 miles, or 35,8, cents 


per ton per mile. 


“The rates at which Government has made its contracts for 
wagon transportation to New Mexico for 1868-9 are:— 
From April to November, $1.29 per 100 pounds per 100 miles. 


For November, $1.75 per 100 pounds per 100 miles. 
From December, 1868, to April, 1869, $2 per 100 pounds per 100 


miles. 
The average being $1.42 per 100 pounds per 100 miles, or 284; cents 


per ton per mile.” 


This letter also stated that “the lowest rates paid by the 
United States for wagon transportation, under its contracts, 
since 1864, inclusive, being the summer or lowest rates, are as 
follows: 1865, $2.05; 1866, $1.38; 1867, $1.28; 1868, $1.29.” 

In 1865 operations of ox trains sent west from Atchison and 
other Missouri river points to Denver and various plains and 
mountain places and forts were as follows: A regular freight 
train, fully equipped, consisted of twenty-six wagons, capable 
of hauling 6,000 pounds of freight each (which was the ordi- 
nary load), and each team was drawn by six yoke of oxen, 
making 312 oxen to each full train. There were trains double 
this size, many much smaller, and numerous emigrant parties. 
At times, during 1865, it was estimated that.there were more 
than thirteen thousand wagons on the road. In the spring of 
that year freights were about twelve cents a pound from Atchi- 
son to Denver, and fifteen cents to the mountains beyond. In 
the fall of 1865 freights were about 10 cents per pound to Denver 
and 123 cents to the mountains. This is at the rate of about 
38 cents per ton per mile, but some allowance should be made 
for depreciation in the currency, legal tenders then being con- 
siderably below par. 

Rates by ox teams in summer to Denver in 1860 were from 
10 to 124 cents per pound; in 1861, from 8 to 10 cents per 
pound; in 1864, from 6 to 7 cents per pound; and the general 
price was 1 cent per pound per hundred miles till the railroad 
was built. At this same time in winter Denver merchants 
paid 25 cents for freight by mule teams. Time from Omaha to 
Denver, 40 to 60 days by cattle trains. To Salt Lake in 1860 
the rate was 25 to 80 cents, and the time about six months. 

Hall’s Guide to the Great West, published in 1865, says: The 
following items in regard to the condition of the roads leading 
from the Missouri river to Fort Kearney are published in the 
Omaha City Republican of July 21st. They are worthy of an 
attentive perusal:— 

“The roads north and south of the Platte are equally safe or 
dangerous. Military posts are established on the south roads 
from Big Sandy to Kearney, and the northern road is protected 
by military stations from Columbus to Kearney, besides ad- 
vanced cavalry posts at Pawnee Reserve, Wood river, and Loup 
Fork, over which stream a good ferry is running. The Platte 
can be forded opposite Kearney. 

“Trains going west from Kearney are required to form in 
companies of fifty armed men, and must select one of their 
number to act as captain, under whose control the train re- 
mains until it reaches its destination. It is advisable to form 
companies in the towns on the Missouri, as this precaution 
gives greater security to the trains, and avoids unnecessary de- 
lay and expense at Kearney City. 

“Small bands of Indians are hovering along the roads, await- 
ing a chance to’ plunder single wagons or small trains, as they 
have recently done on the South Platte road. The Pawnee In- 
dians, whose reserve is on the north side of the Platte, are sup- 
posed to have committed these depredations; therefore, the 
military commanders at Big Sandy and Columbus have instruc- 
tions to halt all trains at these stations until they number twenty 
armed men. At Fort Kearney, when the fifty armed men have 
selected their leader, his appointment will be approved bythe 
post conimander. At Brownsville, Nebraska City, Plattsmouth, 
and Omaha subaltern officers are stationed, who will give all 
information regarding western travel that may be needed by 
the emigrant or freighter. These, at present, are the military 
regulations, and we give them for the benefit of those directly 
interested.” 

Of the journey to Colorado from Missouri river towns in 1865 


COMMENCEMENT OF THE TURNEIKE AND REIDGE ERA. 


29 


Hall’s Guide to the Great West said: “Emigrants with ok ox 
teams will make the distance in from 30 to 40 days. Parties of 
25, 50, or 100 emigrants, by clubbing together, can provide the 
necessary outfits at reduced rates, and cross the plains at an 
expense, it is said, not exceeding $25 to $35.” 

In giving advice as to such journeys, the Guide says: “As to 
a team, for many reasons the ox is preferable, first, because a 
team of oxen is cheaper than horses or mules; secondly, be- 
cause they require less feed and attention, and lastly, because 
they seldom stray, and are, therefore, not as liable to be stolen 
or stampeded by the Indians as horses or mules. Asto awagon, 
T advise you not to purchase an expensive one. A common 
lumber wagon, such as a farmer would sclect to,do his ordinary 
farm work, is the most suitable. It should be of the 
best seasoned lumber, and put together firmly, so as to stand 
the drought of the plains, and should be covered with canvas, 
and lined overhead with oil-cloth, so that there will be full pro- 
tection in stormy weather.” 


MOVEMENTS IN THE ROCKY MOUNTAINS. 


Captain Marcy’s Prairie Traveler, describing overland routes 
to California and Oregon before continental railways were con- 
structed, says:— 

“Wagons with six mules should never, on a long journey 
over the prairies, be loaded with over 2,000 pounds, unless 


grain is transported, when an additional 1,000 pounds may be 


taken, provided it is fed out anil to the team. When grass 
constitutes the only forage 2,000 pounds is decmed a sufficient 
load. I regard our Government wagons as unnecessaril y heavy 
for six mules. There is sufficient material in them to sustain a 
burden of 4,000 pounds, but they are seldom loaded with more 
than half that weight.” 

The probable. duration of an overland journcy in trains from 
the Missouri river to California, after the routes had been well 
established, was estimated at about 110 days. 

Captain Mullan, of the United States army, in a report re- 
lating to one of the national highways he constructed, says:— 

“Thus ended my work in the field, costing seven years of 
close and arduous attention, exploring and opening up a road 
of 624 miles from the Columbia to the Missouri river, at a cost 
of $230,000. Our road involved 120 miles of difficult 
timber cutting, 25 feet broad, and 30 measured miles of exca- 
vation, 15 to 20 feet wide. The remainder was either through 
an open, timbered country, or over open, rolling prairie.” He 
thinks a reasonable time for the journey, would be, “allowing 
eighteen days for delays, contingencies, and recruiting animals, 
forty-five days, with loaded wagons; or thirty-five days if you 
are traveling with pack animals.” 

In the early years of the nineteenth century it took Lewis 
and Clarke, the celebrated explorers, two years and a half to 
travel from the Mississippi to the mouth of the Columbia river 
and return. 
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At eg first advance in American internal transportation sys- 
tems of considerable significance, beyond the slow and 
gradual improvement of local roads, was derived from the con- 
struction of turnpikes and bridges, by companies, whose capital 
was in some instances partly derived from state or county 
subscriptions, and in others wholly from individuals. The 
general state of affairs at the beginning of the nineteenth cen- 
tury may be summed up in the statement that attempts to 
construct and operate steamboats had been so unfortunate in 
their immediate results that they were practically abandoned; 
some money had been expended on projects for improving the 
navigation of internal rivers without conferring any lasting and 
extensive benefit; a few canals had been commenced, but no 
such works of considerable length or importance had been 
completed; and experience seemed to indicate that the best if 
not the only practicable method for effecting important im- 
provements was to enlist private capital by the hope that the 
revenue derived from tolls would render turnpikes and bridges 
over important rivers remunerative investments. In 1792 the 
legislature of Pennsylvania appointed a body of commissioners 
to make an artificial road from Philadelphia to Lancaster, and 


this initial step and the formation of a turnpike company led 
to the construction of the first extensive turnpike in the United 
States. The distance from the Schuylkill river along this road 
to Lancaster is sixty-two miles and a quarter. 

The capital of the Philadelphia and Lancaster Turnpike Com- 
pany was $360,000, but this sum being found insuflicient, it be- 
came necessorv to apply a considerable portion of the tolls to 
the completion of the work, and a precedent was thus estab- 
lished for the custom, which subsequently became common 
among American railroad companies, of using a portion of net 
earnings to finish cr improve their lines. Another adjunct of 
the turnpike movement was the grant by the legislature of 
Pennsylvania, in 1798, to Mr. Abraham Witmer, of the right to 
erect as his private property the bridge over the Conestoga, 
near Lancaster, which formed part of the line of the turnpike, 
and the incorporation, in the same year; of a company author- 
ized to build a bridge over the Schuylkill river at Market street, 
by which direct and convenient entrance into the city of Phila- 
delphia from the eastern terminus of the turnpike was ob- 
tained. It is stated that the expense of this bridge was $300,000, 
and at the time of its completion, in 1801, it was the most im- 
portant work of the kind in the United States. Its length was 
750 feet, and width 42 feet. 

The turnpike improvements continued to expand rapidly 


during the early part of the present century, until the turnpike 
system of Pennsylvania extended throughout the entire length 
of the commonwealth from ‘Philadelphia to Pittsburgh, and 
west of that city to Ohio, and to penetrate many other portions 
of the state. In New York, New Jersey, New England, and all 
other progressive regions corresponding movements were made. 

But about the commencement of the century the only turn- 
pike then finished in Pennsylyania was the Philadelphia and 
Lancaster, and the only other turnpike company then chartered 
in Pennsylvania was the Lancaster and Susquehanna, which 
was comnienced in 1801 and finished in 1808. It was practi- 
eally an extension of the Philadelphia and Lancaster Turn- 
pike to the Susquehanna river at Columbia. 


ECONOMIC EFFECT OF TURNPIKES. 

Although the great utility of turnpikes in reducing the cost 
of freight movements had at that period been well tested in 
England, either the lack of capital or want of confidence in the 
earning value of the stock of turnpike and bridge companies 
rendered it difficult:to procure the means necessary to con- 
struct these roads as rapidly as they were desired by many com- 
munities. 

The relative advantages of canals and turnpikes was dis- 
cussed. Some of the figures and estimates given in connection 
with the various schemes suggested throw an interesting light 
upon the views then prevalent in reference to the vital subject 
of cost of transportation. One of the great points gained by 
turnpikes was the establishment of much easier grades than 
those common on ordinary roads, and the other end promoted 
was the creation of a relatively hard and smooth surface. The 
theories bearing on the effect of these improvements have been 
summarized as follows: It is found that upon a slope of 1 in 44, 
or 120 feet to the mile, a horse can draw only three-fourths as 
much as he can upon a level; on a slope of 1 in 24, or 220 feet 
to the mile, only half as much; and on a slope of 1 in 10, or 528 
feet to the mile, only one-fourth as much; but these proporticns 
vary with the condition of the road, the grade being virtually 
increased by its softness. The greatest estimated inclination 
down which horses can safely trot is 1in 60 on roads paved 
with blocks; 1 in 35 or 40 on macadamized roads; and 1 in 15 
on gravel or dirt roads. 

TOLLS AUTHORIZED ON TURNPIKES. 


The act incorporating the Philadelphia and Lancaster Turn- 
pike Company was approved April 9th, 1792. It was entitled 
“An act to enable the Governor of this commonwealth to in- 
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corporate a company for making an artificial road from the 
city of Philadelphia to the borough of Lancaster.” The pre- 
amble is as follows: “Whereas, the great quantity of heavy 
articles, of the growth and produce of the country, and of for- 
eign goods, which are daily transported between the city of 
Philadelphia and the western centres of the state, requires an 
amendment of the highway, which can only be effected by arti- 
ficial beds of stone and gravel, disposed in such manner as to 
prevent the whcels of carriages from cutting into the soil, the 
expenses whereof will be great, and it is reasonable that those 
who will enjoy the benefits of such highway should pay a com- 
pensation therefor, and there is reason to believe that such 
highway will be undertaken by an association of citizens, if 
proper encouragement be given by the legislature,” &c. 

The enacting clauses, which follow, embrace a section relat- 
ing to tolls, which authorizes the company “to appoint such 
and so many toll-gatherers as they shall think proper, to col- 
lect and receive from all and every person and persons using 
the said road the tolls and rates hereinafter mentioned, and to 
stop any person, riding, leading, or driving any horses, cattle, 
hogs, sheep, sulkey, chair, chaise, phaeton, cart, waggon, wain, 
sleigh, sled, or other carriage of burthen or pleasure, from pass- 
ing through the said gates or turnpikes, until they shall respect- 
ively have paid the same; that is to say, for every space of ten 
miles in length of the said road the following sums of money, 
and so in proportion for any greater or lesser distance, or for 
any greater or lesser number of sheep, hogs, or cattle, viz.: For 
every score of sheep, one-eighth of a dollar; for every score of 
hogs, one-eighth of a dollar; for every score of cattie, one-quar- 
ter of a dollar; for every horse and his rider, or led horse, one- 
sixteenth of a dollar; for every sulkey, chair, or chaise, with one 
horse and two wheels, one-eighth of a dollar; for every chariot, 
coach, stage-waggon, phaeton, or chaise, with two horses and 
four wheels, one-quarter of a dollar; for either of the carriages 
last mentioned, with four horses, three-eighths of a doliar; for 
every other carriage of pleasure, under whatever name it may 
go, the like sums, according to the number of wheels and horses 
drawing the same; for every cart or waggon, whose wheels do 
not exceed the breadth of four inches, one-eighth of a dollar for 
each horse drawing the same; for every cart or waggon, whose 
wheels shall exceed in breadth four inches, and not exceed 
seven inches, one-sixteenth of a dollar for every horse drawing 
the same; for every cart or waggon, the breadth of whose wheels 
shall be more than seven inches, and not more than ten inches, 
or, being -of the breadth of seven, shall roll more than ten 
inches, five cents for every horse drawing the same; for every 
cart or waggon, the breadth of whose wheels shall be more than 
ten inches, and not exceed twelve inches, or, being ten inches, 
shall roll more than fifteen inches, three cents for every horse 
drawing the same; for every cart or waggon, the breadth of 
whose wheels shall be more than twelve inches, two cents for 
every horse drawing the same.” 

In addition to the discrimination in tolls favorable to broad- 
wheeled wagons, the act of incorporation provided that “no 
wagon or other carriage with four wheels, the breadth of whose 
wheels shall not be four inches, shall be drawn along the said 
road between the first day of December and the first day of 
May following, in any year or years, with a greater weight 
thereon than two and one-half tons, or with more than three 
tons during the rest of the year.” Another clause declared 
that “no greater weight than seven tons shall be drawn along 
the said road in any carriage whatever, between the said first 
days of December and May, nor more than eight tons during 
the rest of the year.” These tolls on broad-wheeled wagons 
were lower than those charged a few years after the turnpike 
went into operation, and the increase which evidently occurred 
is accounted for by a clause in the original charter stating that 
if the tolls authorized do not secure a six per cent. dividend the 
company is empowered “to increase the tolls herein above 
allowed so much, on each and every allowance thereof, as will 
raise the dividends up to six per cent. per annum.” 

PROGRESS OF TURNPIKE AND BRIDGE CONSTRUCTION IN PENNSYL- 
VANIA, 

A very distinct account of the progress made in Pennsylvania 
up to 1822, in the construction of turnpikes, canals, and bridges, 
is furnished by a report on this subject made to the Pennsylva- 


| nia senate on March 23d, 1822, which gives the results of an 


elaborate investigation. It stated that the length of the turn- 
pike roads for which charters had been granted was 2,521 milea, 
of which 1,807 had been completed. To the capital of these 
companies individuals had subscribed $4,158,347, and the com- 
monwealth had subscribed $1,861,542. An estimate of the debts 
incurred, added to the subscriptions, made the total cost of the 
turnpikes $6,401,474. For the construction of bridges $1,629,200 
of stock had been subscribed by individuals, and $382,000 by 
the commonwealth, and these sums added to estimated amount 
of debts made the total sum contributed to the construction of 
bridges $2,051,795. To navigation companies the report stated 
that individuals had subscribed $1,416,610, the commonwealth 
had subscribed $130,000, the cost of the works at the two Cone- 
wago canals was estimated at $220,000, the estimated expendi- 


ture on the Lehigh by White & Co. was $150,000, so that, exclu- 
sive of the expenditures made by the Schuylkill and Susque- 
hanna, and Delaware and Schuylkill Navigation companies, 
the appropriations to this branch of internal improvement were 
estimated at $1,916,510, and the entire outlay for turnpikes, 
bridges, and navigation companies (exclusive of the three con)- 
panies just named) was estimated at $10,369,779. 

In reference to the districts traversed by the turnpikes then 
completed or in course of construction the report said: Suffice 
it for the present to say, that when the works now in progress 
shall be completed there will be two complete stone roads run- 
ning from Philadelphia to Pittsburgh, 300 milcs each in length, 
one of which is already finished. One continued road from 
Philadelphia to the town of Erie, on the lake of that name, 
passing through Sunbury, Bellefonte, Phillipsburg, Franklin, 
and Meadville. Two roads having but a few miles of turnpike 
deficient, from Philadelphia, one to the New York state line, in 
Bradford county, passing through Berwick, and one to the 
northern part of the state, in Susquehanna county, passing 
through Bethlehem. One continued road from Pittsburgh to 
Erie, passing through Butler, Mercer, Meadville, and Waterford. 
The report claimed that when these lines were ail completed 
“the northern, north-western, and western sections of the state 
will then be connected with the metropolis, and afford facilities 
for traveling and transportation, unequalled as to extent in the 
United States.” 

These satisfactory announcements were, however, accom- 
panied with the statement that many of the new turnpikes had 
been constructed in a very imperfect manner, and an intima- 
tion that it was doubtful whether the best methods had been 
adopted in any instanée. The report said: “The art of making 
artificial roads is in its infancy in our country, and it behooves 
us, as we value our prosperity, to use every means within our 
reach to profit by the lights and experience of those who un- 
derstand the subject better than ourselves. The construction 
of stohe and other artificial roads is a science which few men 
understand, and yet which few men hesitate to undertake, and 
it is no doubt from a want of ordinary skill in preparing and 
applying the materials of which our roads are composed, and 
in shaping their surface, and of ordinary judgment-in the ap- 
plication of labor, that most of our roads have been constructed 
80 expensively, and some of them so badly.” The report then 
refers to information the committee had gleaned from a small 
English publication, entitled “McAdam on Roads,” indicating 
that a superior system of road-making had been successfully 
adopted through his labors. 

Of the turnpike system of Pennsylvania, Mr. George W. 
Smith, writing in 1828, said: “Since the year 1792, 168 compa- 
nies have been incorporated for the purpose of making about 
3,110 miles of turnpike roads. One hundred and two have gone 
into operation, and have constructed nearly 2,380 miles of roads, 
passable at all seasons, at an expense of $8,431,059.50. The turn- 
pike from Lancaster to Philadelphia extends 62 miles; was com- 
menced in 1792, finished 1794. Other turnpike roads 
have since been connected with it, extending from Trenton, 
on the Delaware, to Steubenville, on the Ohio, a continuous 
line of 343 miles, the cost of which, including the bridges, has 
exceeded the sums expended on the celebrated road of Napoleon 
over the Simplon. : The whole surface of the state is 
traversed with the numerous turnpikes, which extend their 
branches to the remotest districts. None of them have yielded 
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are constructed with a greater he to solidity and duration 


have yielded little more than has been expended in their re- | than those in the other states.” 


pairs, and some have yielded tolls not eu even for this | 


purpose, and, consequently, in some cases, have been abandoned 
by their proprietors; but they must not, therefore, be regarded 
as having occasioned an unprofitable expenditure of capital. 
The stockholders in general were the proprietors of the land 
traversed, and, consequently, benefited by these roads, or they 
were merchants, interested in reducing the expense and ob- 
taining a certainty of transportation, which objects were ef- 
fected by these roads. Before their construction regularity of 
transportation was impossible. During the rainy season, or on 
the breaking up of the frost, wagons were frequently detained 
on the road, sometimes for weeks. The merchandise contained 
in them was subject to injury from the roughness and danger- 
ous condition of these highways. The reduction in the expense 
of transportation, added to the increased value of the lands ad- 
jacent to the three great turnpikes, leading from Philadelphia, 
Pittsburgh, Erie, and Tioga, have amounted to a sum which, at 
the lowest estimate, exceeds the cost of constructing, not only 
these roads, but of all the turnpikes in the state collectively.” 
The system of construction, however, is criticised. Mr. Smith 
says that “McAdam’s plan, as it is erroneously called, has been 
practiced only in two or three cases, but to a very limited ex- 
tent, and even for this partial introduction of it we are indebted 
more to circumstances than to design.” He adds, however, 

that sundry faults he describes “are common to the feapikes 
of the Union generally,” and that “the roads of Pennsylvania 


OPPOSITION TO TURNPIKES AND THEIR EFFECT IN IMPROVING 
FACILITIES FOR TRAVEL. 


In Governor Wolf’s annual message to the legislature of 
Pennsylvania, dated December 7th, 1881, he says:— 

“The first turnpike road ever constructed in the United 
States is indebted for its commencement and completion to the 
state of Pennsylvania, and although avarice and prejudice had 
well nigh demolished that proud monument, the Philadelphia 
and Lancaster turnpike road, reared by the spirit of improve- 
ment that manifested itself at so early a period, by a fierce and 
violent opposition to it in all its stages, still perseverance over- 
came opposition, the highly useful and valuable enterprise was 
eventually completed, and the distance between Philadelphia 
and Lancaster, which before its construction required nearly 
as much time to travel as it now occupies the mail stage to 
perform the journey between Philadelphia and Pittsburgh, is 
now traveled in less than a single day. We have now 
within this happy commonwealth more than 2,500 miles of 
turnpike roads, and notwithstanding the uniform opposition 
that has always manifested itself against every attempt to 
enter upon a new project of improvement, Pennsylvania has 
now within her limits internal improvements, consisting of 
turnpike roads, canals, railways, and bridges, all of them con- 
structed since 1791, for which there has been disbursed from 
the public treasury of the state, and by erora Eons: & sum 
exceeding $37,000,000.” 
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TURNPIKES OF NEW YORK. 


NE of the most important turnpikes of New York was 
called the Mohawk and Hudson. It was opened early in 
the present century. A writer who says he passed over it fre- 
quently during the war of 1812 says that “it was run in a direct 
line from the city of Albany to the city of Schenectady; was 
about sixty feet in width. The hills were graded down to an 
easy ascent both ways, and the road paved with common 
paving stone in places where it was liable to be cut up by the 
ponderous whecls of the huge wagons used in carrying the war 
munitions from the former city to the latter, where they were 
transferred to batteaux and pole boats on the Mohawk river, 
thence to Lake Ontario and Lake Erie, and probably to interior 
stations when needed. The turnpike was ornamented with a 
row of poplar trees planted on either side, which gave it quite 
a picturesque appearance for many years, but which proved to 
be very injurious by shading it and rendering it muddy and 
almost impassable at times. The vast amount of war material 
forwarded from the city of Albany destined to the western 
lakes, passed over this road for some three years, both summer 
and winter, in large wagons with tires six inches in width and 
drawn by six and eight horses to a wagon. During the winter 
months I have seen this road become so smooth from the con- 
stant rolling of these wide-tired wheels, that it was very difficult 
for the horses to keep on their feet. I have seen mgny of them 
with their front teeth knocked out, by falling on their noses, 
and otherwise seriously maimed. From the close of the war 
of 1812, up to the construction of the Erie Canal, it was the 
great market avenue for the farmers of the Mohawk valley, 
an@ was studded with hotels, or taverns as they were then 
called, from one city to the other so closely that you could 
never get out of sight of a swinging tavern signboard.” 


THE NATIONAL ROAD. 


The most important and best-constructed early turnpike in 
the United States was the National road, leading from Cumber- 
land to Wheeling, and subsequently extended. The length of 
the line first opened was 130 miles, and the cost of construction 
$1,700,000. The contracts stipulated that the road should be 60 
feet in width, the road-bed 82 feet wide, 20 feet of the graduated 
part to be covered with stone 18 inches deep at the centre, and 
tapering to 12 inches deep at the edges, the upper 6 inches of 


the stone to be broken so as to pass through a ring 3 inches in 
diameter, and the lower stratum to be broken so as to pass 
through a 7-inch ring. The stone part was to be covered with 
gravel, and rolled with an iron-faced roller, 4 feet in length, and 
made to bear3tons. The bridges along the road were superior 
edifices for the era in which they were constructed. 

Although the proposition to construct this road was first made 
in Congress in 1797, and the act providing for its construction 
was passed in 1806, the first stage-coach bearing the United 
States mails passed over it from-Cumberland to Wheeling on 
August Ist, 1818. Of the construction of one of its sections, 11 
miles long, reaching from Braddock Grove to Uniontown, which 
was reached in 1817, A. L. Little, Esq., formerly of Fayette 
county, Pennsylvania, wrote: “I was there to see it located, 
and the stakes stuck down the mountain across the old com- 
mons south of Woodstock, afterwards Monroe, before 
a shovelful of earth was displaced, and also to see that great 
contractor, Mordecai Cochran, with his immortal Irish brigade, 
a thousand strong, with their carts, wheel-barrows, picks, shovels, 
and blasting tools, grading those commons, and climbing the 
mountain-side, and leaving behind them a roadway 
good enough for an emperor to travel over.” 

This national road continued to be, for a considerable period, 
the favorite national highway for connecting the settlements 
east and west of the Allegheny mountains, and especially for 
the journeys of congressmen and travelers to and from Wash- 
ington. Stage movements probably never gained a higher state 
of perfection in this country than on this route, as mail con- 
tractors were anxious to inake a good impression on the sena- 
tors and representatives who traveled in their coaches and 
whose influence might prove potential in transactions with the 
post-office department or appropriations for postal service. 

Of this road, as of many other turnpikes, it is stated that 
heavy travel and failure to make proper provision for timely 
repairs, wore out the bed. Of the turnpikes of the country, 
generally, a civil engineer in addressing his associates says that 
“under the effects of frost, rain, and the heavy traffic, turn- 
pikes became expensive and unprofitable; and people, in good 
weather, would travel over a parallel road to avoid paying toll. 
Soon they were unpopular and condemned by the community 
generally, and moet unjustly; for, until over-burdened by the 
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quantity and weight of traffic, they served well their purpose; 
thereby cities and towns were built up, the lands through which 
they passed were increased in value five-fold, and the general 
enhancement of taxable property was ten times the original 
cost of the turnpikes. Now that they are relieved from heavy 
and ruinous loads, they are, if well made and kept, as useful 
and profitable as in their early career.” 


MODERN USE OF TURNPIKES FOR LIGHT TRAVEL. 


Striking illustrations of-the correctness of the latter portion 
of this statement are furnished by the fluctuations which have 
occurred in the value of the stocks of some of the turnpike 
companies of the country. In some instances, after sinking 
from an original cost of $100 a share to $8, they have again 
risen to nearly par. 

An officer of a turnpike company in Pennsylvania, whose stock 
has undergone such transitions, has furnished the writer with the 
following explanation of its operations during a period of about 
fifty years. It was chartered on March 20th, 1810, The schedule 
of rates of toll for every five miles was as follows: For every 
horse or mule, laden or unladen, with his rider or leader, 3 
cents; for every sulky, chair, chaise, with one horse and. two 
wheels, 6 cents; with two horses, 9 cents; for every chair, coach, 
phaeton, chaise, stage-wagon, coachee, or light wagon, with two 
horses and four wheels, 124 cents; for either of the carriages last 
mentioned, with four horses, 20 cents; for every other carriage 
of pleasure, under whatever name it may go, the like sums, ac- 
cording to the number of wheels and of horses drawing the 
same; for every sleigh or sled, for each horse drawing the same, 
2 cents; for every cart or wagon, or other carriage of burden, 
whose wheels do not in breadth exceed 4 inches, for every horse 
drawing the same, 4 cents; for every cart or wagon, whose 
wheels shall exceed in breadth 4 inches, and shall not exceed 7 
inches, for each horse drawing the same, 8 cents; for every cart 
or wagon, the breadth of whose wheels shall be more than 7 
inches, and not more than 10 inches, or, being of the breadth 
of 7 inches, and shall roll more than 10 inches, for each horse 
drawing the same, 2 cents; for every cart or wagon, the breadth 
of whose wheels shall be more than 10 inches, and not exceed 
12 inches, or, being 10 inches, shall roll more than 15 inches, 
for each horse drawing the same, 1} cents; for any such car- 
riage, the breadth of whose wheels shall be more than 12 inches, 
for each horse drawing the same, 1 cent; and when any such 
carriage aforesaid shall be drawn by oxen or mules in the whole 
or in part, two oxen shall be estimated equal to one horse, and 
every ass or mule as equal to one horse in charging the afore- 
said tolls. 

These rates of toll were never materially changed (up to 1888) 
in any particular except that the company was obliged to make 
provision for a charge to be imposed on one-horse four-wheeled 
vehicles which were either unknown or at least very rarely or 
never driven over the road when it was first constructed. Gigs, 
having only two wheels, drawn by one horse, were then the 
favorite vehicles for private journeys. Subsequently the charge 
or toll of 10 cents for five miles, or 2 cents per mile was im- 
posed on all pleasure carriages that had four wheels and were 
drawn by one horse. In reference to the graduation in charges 
for wagons with varying widths of tire, he states that ‘the 
heavy wagons are gradually going out of use, so that we find 
few wagons of over three inches tread. Our rates now for heavy 
teams are four cents a horse for five miles,—16 cents for a four- 
horse-team,—while for one horse and a light buggy over the 
same distance the charge is 10 cents.” The road is 15 miles in 
length. The company was authorized to charge toll as soon as 
a division of five miles was completed. Three divisions of five 
miles each were opened successively, in 1816, 1823, and 1825. 
The primary object was to furnish a roadway for heavy teams, 
but the revenue derived from them was never sufficient to make 
the road remunerative. The first dividend was declared in 1839. 
The company struggled for a number of years to complete its 
construction, and was assisted by a subscription of the state for 
one hundred shares ($10,000). This stock was sold about 1843 
for $8 per share. 

Soon after this period, through increase of population, the 
extensive introduction of light vehicles, and partly by improve- 
ments in management, the income of the company gradu- 


ally increased above the necessary expenses until, for some 
years, regular dividends approximating to six per cent. on the 
par value of the stock were earned and declared. The great 
cause of the change was the unexpected revenue derived from 
the light four-wheeled vehicles drawn by one horse, which were 
not in use at the time the turnpike was constructed. They do 
not wear the road as much as the heavy narrow-wheeled 
wagons, and the toll for them is proportionately higher. 
ADVANTAGES OF CONVEXITY. 


In reference to the construction of this turnpike he says: 
“Former superintendents of our road seemed to favor flat sur- 
faces, but the practice for some years has inclined to convexity, 
or a surface highest in the middle and rounding off to the sides. 
A flat surface has some advantages, in distributing travel over 
the whole road, and thus making the wear more uniform. In 
convex roads the travel tends to the higher surface. A flat 
surface is harder to keep dry, and as travel is most wearing on 
wet surfaces, our experience seems to demonstrate that convex 
surfaces are preferable. In repairs we use limestone, believing 
that it has superior facilities, on account of its tendency to 
compactness.” In reference to the collection of tolls he adds: 
“We have four gates at an average of three miles apart. It is 
impracticable to collect toll from all who use the road, and 
probably one-half of the travel pays no toll, on account of the 
large number of persons who use the road only at points be- 
tween the gates, thus avoiding payments.” 


TURNPIKE FINANCIERING. 


In constructing turnpikes, before the era of canals had fully 
commenced, a variety of methods for securing the requisite 
financial aid were adopted. Over a few routes the United 
States government paid the expense. Over many others pri- 
vate companies supplied the means. In some cases they were 
aided by subscriptions of states to their stock, and in others 
they received no such assistance. Other turnpikes were con- 
structed or extended by a combination of the contributions of 
states and counties. The western portion of the turnpike con- 
necting Pittsburgh with Philadelphia was constructed in the 
manner last described. Of the travel on this road a newspaper 
writer says:— 

THE OLD-TIME TEAMSTERS. 

Looking back at the old-time travel along the turnpike, the 
history of it is most interesting. First of all, both in import- 
ance and interest, was the freight traffic on the road. Hun- 
dreds and hundreds of men, horses, and wagons, year in and 
year out, crowded together the busy thoroughfare. Baltimore 
and Philadelphia were the great centres of traffic for the west, 
inasmuch as nearly all the buying of goods for western cities 
was at these places. Merchants made their journeys from 
Pittsburgh to one or the other of these cities and laid in their 
spring and autumn supplies. Always coming west were the 
heavily loaded wagons to be met. Hardly ever were they 
thus loaded going east. And so it was that all along the 
turnpike a busy, crowded state of affairs was constantly carried 
on. The great, high-topped wagons, over which white canvas 
coverings were fastened, as they passed along the pike in long 
lines together, formed an interesting sight. Six and eight horses 
were attached to each wagon to draw the enormous loads upon 
them. The drivers, walking along at the sides of the horses, 
now and then touching up one of them, that was shirking his 
duty, with a formidable “blacksnake” whip, were a curious 
class of men. They mostly traveled together for company. At 
night, when the tired teams drew up before the taverns that 
lined the turnpike throughout its entire length, the teamsters, 
after attending to their teams, prepared to have a jolly time of 
it. Whisky was very plenty and cheap, and everybody drank 
it. Between whisky and cards, the teamsters generally man- 
aged to put in a lively night. Occasionally the fun resulted in 
something worse, and fighting was added to the night’s pro- 
gramme. But disturbances were not frequent, and considerixs 
the large crowds of these men oftentimes congregated in a tay- 
ern at one time, they must be accorded better tempers than 
those that the whisky of the present day makes. Taverns, as 
they were then called, were very numerous. Half the houses 
along the way accommodated the traveler. As many as forty 
or fifty wagons oftentimes stopped over night at one house. 
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Many of the teamsters carried bed-clothes with them, and spread 
them out on the floor, where they slept in rows like soldiers, 
It was a rough life, but they enjoyed it for all that, and when 
rumors went the rounds that a great railway line was going to 
be built across the state, and with it would come an end of their 
life on the turnpike, the howl of opposition from these men 
would have killed the project, if howls could have done it. 


THE OLD STAGE-COACH LINES. 


The stage-coach feature of the old turnpike is something with 
such a dash and liveliness about the very thought of it that it 
awakens our interest. It was truly the life of the turnpike. 
Dashing along at a gallop, the four horses attached to the coach 
formed quite a marked contrast to the slowly-plodding teams 
drawing the big wagons. Then there was something of more 
than ordinary interest about the coach itself, and the passengers 
as well. For many years.two great lines of coaches were run 
between Pittsburgh and Philadelphia. Starting daily, the three 
hundred and fifty odd miles between the two cities were passed 
over in about three days—that is, if the roads were in very good 
condition—but more time was usually required. Every twelve 
miles a change of horses was made, and quickly. No time was 


lost, and no rest was given the traveler. It was by no means a 
ride of great pleasure, but it was the only way, and it was taken 
without complaining. Usually every six miles a toll-gate was 
placed, though sometimes the toll-gates were twelve miles apart. 
There was one cheering thought about the journey that in those 
days was sufficient to make it bearable, at least to the men. 
There was plenty to drink along the way, and it was both good 
and cheap. Ministers, lawyers, statesmen, and all, while horses 
were being changed at the relay stations, rushed out of the 
stage-coach to the taverns, and comforted themselves with 
something cheering. The fare on the stage-coach from city to 
city varied somewhat, as did the condition the roads were in, 
or as the rival lines cut the closest on prices. A through-pass 
ticket from Pittsburgh to Philadelphia was all the way from 
$14 to $20, which in those days meant more than the same sum 
does now. There were special rates to emigrants, but they were 
brought west in large covered wagons, and not on the regular 
coaches. For twenty-five years emigrant travel formed a big 
portion of the business along the turnpike. It was mostly from 
Baltimore, thousands of immigrants landing there, and engag- 
ing passage to the west through companies engaged in that 
business alone. 


COST OF TRANSPORTATION ON TURNPIKES. 


GAIN IN THE EFFECTIVE FORCE OF HORSES. 


f heady increase of efficiency of teams, which resulted from the 
construction of the early turnpikes, is described in the 
report of the canal commissioners of Pennsylvania in 1831, to 
be sufficient to enable four horses which would draw on a com- 
mon road, in addition to the weight of the wagon containing 
the load, one ton a distance of twelve miles, to move on a turn- 
pike not exceeding five degrees of inclination one and a half 
tons eighteen miles. Instead of the daily work being equiva- 
lent to the movement of one ton twelve miles, it was equal to 
the movement of one ton twenty-seven miles, a gain of 125 per 
cent. . 

Shortly after the Philadelphia and Lancaster Turnpike went 
into operation a journal of that era, dated January 8th, 1796, 
publishes an imaginary dialogue, which indicates that .con- 
siderable effort was at first necessary to convince parties inter- 
ested that they could advance their individual interests by using 
the new artificial road, and paying toll. The discussion pre- 
sumably occurs at a blacksmith shop, and one farmer endeavors 
to convince the other that he really saved money by paying 
tolls amounting to six dollars in a five days’ trip from Lan- 
caster to Philadelphia, made to carry to market fifteen barrels 
of flour. 

ROBERT FULTON’S STATEMENTS. 

As to the actual expense of moving freight over the early 
turnpikes Robert Fulton made the following statements in a 
letter addressed to Albert Gallatin, Secretary of the United 
States Treasury, in 1807: “From Philadelphia to the Susque- 
hanna, at Columbia, is seventy-four miles; that road, if I am 
rightly informed, cost, on an average, 6,000 dollars a mile, or 
444,000 dollars for the whole. On it, from Columbia to Phila- 
delphia, a barrel of flour, say 200 cwt., pays one dollar carriage. 
A broad-wheel wagon carries thirty barrels, or three tons, and 
pays for turnpike three dollars; thus, for each ton carried, the 
turnpike receives only one dollar.” This is followed by the 
statement that the sum usually paid for hauling a ton of flour 
carried from Columbia to Philadelphia (including the sum paid 
to the owner of the wagon and team and tolls), was $10, and 
this calculation: “I will proceed with the Lancaster turnpike, 
supposing it to extend to Pittsburgh, 320 miles, on which, the 
carriage being at the rate now paid from Columbia to Philadel- 
phia, that is $10 a ton for 74 miles, the ton from Pittsburgh 
would amount to $42, at which price, a barrel of flour would 
cost $4 in carriage, an expense whicli excludes it from the 
market.” 

One important fact demonstrated by these contemporaneous 
announcements is that the mere cost of tolls on the first long 
American turnpikes slightly exceeded 1.85 cents per ton per 
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mile, or nearly double the average receipts per ton per mile for 
all freight movements by the present east and west trunk lines; 
and the entire cost of moving flour from Columbia to Philadel- 
phia, was at the rate of 13.51 cents per ton per mile, or about 
eighteen times as large a sum as the average receipts of the 
trunk lines at the present day. 

The old turnpike charges were not specially high, in view of 
Fulton’s statement that “on a road of the best kind four horses, 
and sometimes five, are necessary to transport only three tons.” 
Among the elements of cost to be included he embraces “the 
value of the horses, their feeding, shoeing, gear, wagons, and 
attendance.” In his advocacy of canals he estimated the daily 
cost of the services of a man at one dollar, and a horse at one 
dollar, and supposing that five horses would be needed to haul 
three tons of flour from Columbia to Philadelphia, and that the 
journey of seventy-four miles, and loading and unloading, would 
be made in three days, the bare cost for the teamster, horses, 
and tolls would be $21, leaving only a margin of $9 for profit 
and contingencies; so that if a full return load could not be 
readily procured the business was not specially remunerative. 


MOVEMENT BETWEEN PHILADELPHIA AND PITTSBURGH. 


A pamphlet issued by the Empire Transportation Company, 
in 1876, says: “Before the advent of canals, transportation in 
Pennsylvania was chiefly performed by wagons, stages, and 
boats. The wagons, drawn by four or six massive horses, ‘with 
their orchestra of bells,’ were huge, broad-tired, canvas-roofed 
trains, employed by their agricultural owners in the idle farm- 
ing period between the seed times of autumn and spring. 
‘Conestoga teams’ was their generic title; though ‘Pitt teams’ 
designated those plying between the Delaware and the small 
city of Pittsburgh, at the head of the Ohio. Goods were re- 
ceipted for, time guaranteed (about eighteen miles per day), 
and losses paid for by these primitive carriers, much as now. 
A load ranged from 5,000 to 7,000 pounds; and rates between 
Philadelphia and Pittsburgh were from two dollars to two and 
a half dollars per hundred pounds. Merchandise was 
taken from Philadelphia to Columbia by team, at an expense 
of ‘three levies’ (thirty-seven and a half cents) to fifty ccnts 
per hundred pounds.” 

MOVEMENTS ON THE NATIONAL ROAD. 


Jonathan Knight, chief engineer of the Baltimore and Ohio, 
referring to wagon movements on the Cumberland or National 
turnpike road about 1831, said: “The maximum grade em- 
ployed in the location and construction of the road was 5 
degrees, equal to about 1 in 114, and there frequently occur 
stretches of road for miles together ascending mountains at an 
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ascent of 1 in 12. Let us see what is here the actual draft of a 
horse. The common load for a team of five horses is 4,500 
pounds of freight, plus 3,000 pounds for weight of wagon, equal 
to 7,500 pounds, or 1,500 pounds per horse. The resistance on 
a level is the one-eighteenth of this, equal to 83 pounds, whilst 
the gravity on the ascent is the one-twelfth, or 125 pounds. But 
the resistance in passing up the ascent is the sum of these, that 
is, 208 pounds. Moreover, the horse has, in addition to this, to 
overcome the gravity of his own body, which, if he shall weigh 
750 pounds, is 62 pounds. This added, shows the force of trac- 
tion to be really 270 pounds, when all the five horses draw 
simultaneously and equally, and the road is good. These con- 
ditions, however, are frequently not verified, and there is doubt- 
less a necessity in this service to supply horses that shall be 
capable of exerting a muscular energy of 300 pounds at the 
least. The time these horses employ in performing 
the trip from Baltimore to Wheeling, 266 miles, over this hilly 
road, is usually 15 days, averaging 18 miles per day.” In the 
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same article he estimates “the average daily wages of a driver 
about 80 cents, and the average cost of a horse, including har- 
ness, and every other expense, about 40 cents; of both together, 
120 cents.” Of the charges for this movement Knight says; 
“The charge for the carriage of commodities from Baltimore to 
Wheeling on the turnpike road averages about two cents per 
pound, or $44.80 per ton on the whole distance of 266 miles, 
being at the rate of about 17 cents per ton per mile.” 

Before the construction of the Cumberland road it required 
eight days to go from Baltimore to Wheeling. This was re- 
duced to three days. In 1828 there was forwarded from Wheel- 
ing to Baltimore cver the Cumberland road, 1,750 tons of pro- 
duce by more than 1,000 wagons. The hope was then cherished 
that by a slight additional reduction in the cost of transporta- 
tion an annual movement of 100,000 tons of western produce 
over the road to Baltimore would be secured. Such material 
gains, however, were reserved for the long list of similar and 
infinitely greater achievements subsequently made by railroads. 


FERRIES AND BRIDGES. 


IMPORTANCE AND EXTENT OF ROAD BRIDGES. f 


NE of the important adjuncts of turnpike movements was 
the impetus it gave to the formation of bridge companies, 
and the adoption of improved methods for crossing small as 
well as large streams. The general course of progress has been 
from the dangerous ford to the tardy ferry, from the tardy ferry 
to a frail or clumsy log bridge, and from poor bridges to grace- 
ful and substantial ones. During all the colonial era there was 
no bridge of considerable magnitude in any portion of the 
country, while at the present day even the ordinary highway 
bridges are so numerous and varied in their forms, that they 
go far to redeem American road-making systems from re- 
proach. Many counties, townships, and road districts that 
have failed wholly to keep their common roads in proper order 
have rendered very useful service in constructing bridges, and 
the large expenditures required for this purpose may help to 
explain the comparative negleet of the main lines of numerous 
thoroughfares. In many districts bridges were regarded as the 
improvements most necessary, inasmuch as roads, after they 
are once fairly opened, are generally at least passable during 
the months when the atmospheric conditions are favorable, 
and it was very desirable that movements should not be arrested 
by swollen streams. 


PRIMITIVE MODES OF CROSSING STREAMS. 


When new settlements were founded at many places, one of 
the first needs keenly felt was an increase of the facilities for 
crossing streams. Some of the early pioneers were compelled 
to rely upon the aid of Indians, or to adopt expedients that 
were very uncomfortable or hazardous. <A vivid description of 
the primitive condition of affairs in relation to this matter, the 
discomforts it occasioned, and the sort of assistance obtained, 
is furnished in the following extract from-a journal of two 
religious enthusiasts, Jasper Dankers and Peter Sluyter, who 
made an overland journey from New York to settlements on 
the lower Delaware in 1679:— 

“We were more anxious in relation to crossing this Millstone 
(a tributary of the Delaware, running through New Jersey 
above the falls and below the Raritan), at half-way, where it 
would be broader and much fuller of water. After we 
had gone four or five ‘miles, we saw the houses of the Indians 
on the right, and went to them partly for the purpose of drying 
ourselves, for though the rain seemed at times to abate, it still 
continued, and partly to inquire the best way to go, in order to 
cross the large creek. We entered their dwelling, where we 
dried ourselves, and breakfasted a mouthful out of our travel- 
ing sacks. We presented the Indians some fish-hooks, which 
pleased them. As to crossing the large creek, they said it was 
not advisable to wade over, as the water was as high as our 
shoulders or higher, as one of them showed us, and the current 
was so swift as to render it impassable. He said that not far 
from their house lived a sackemaker, who had in the creek a 


canoe, with which he had set a man across the day before, who 
had a horse which he swam oyer, but the sackemaker was not 
pleased at his doing so without his permission. We promised 
him a guilder to take us to the sackemaker. The 
Indian having made himself ready, took both our sacks to- 
gether, and tied them on his back for the purpose of carrying 
them, which did not suit us badly, as we were very tired. He 
did that without our asking him, and conducted us in a direc- 
tion more south-easterly to their king or sackemaker, who 
lived two or three miles from there. We agreed with 
the sackemaker to set us across the river for three guilders in 
zeewan. The sackemaker, being ready, took one of our sacks 
to.carry, and went on ahead of us; and there went this king, 
carrying our pack, almost without any clothing on his body. 
He conducted us to the creek, which was two or three miles 
distant to the north and north-east, over a very difficult and 
rocky hill. On arriving at the creek, we saw there certainly 
would have been no way of going over, for the water was very 
high, and ran like a sluice. We were then put across, I myself 
helping the sackemaker and our sack-carrier in doing it, as it 
was difficult to go over even in a canoe. He took us a piece of 
the way, until we came to the right path, and gave us proper 
directions how to proceed further. He was to come for our 
guide the next day, and carry him back.” 


ESTABLISHMENT OF EARLY FERRIES. 


The counterpart of the experience just described, with many 
modifications of a much more disagreeable character, has prob- 


ably been furnished in millions of instances and in numerous 


districts. The necessities or requirements indicated naturally 
led to the establishment of regular ferries or the authorization 
of charges for conveying horses and persons across streams 
which could not be conveniently forded. This was a decided 
improvement on the custom of relying upon Indians for the 
use of canoes which were not always available and could never 
carry horses or wagons. 

It is noticeable that for some years after legal provision was 
made for the establishment of ferries in Pennsylvania and New 
Jersey, the list of charges authorized does not include any 
mention of wagons or carriages, so that there was probably a 
prolonged era after travel commenced over some important 


; routes in these provinces before it became common to use 


vehicles on them. The list of laws made at Philadelphia, in 
March, 16838, declared that ferry boats for men and horses 
should be built within one year over the creeks commonly 
called Nesharninee, Scuilkill, and Christeen, at the charges of 
the counties they belong into, and that the price of ferriage 
‘shall be two pence a head for carrying over every person, and 


| with a horse, four pence, and for every led horse or other beast 


three pence.” A general revision of laws made in May, 1690, 
provided for ferriage charges at the places named above, and 
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also over the Delaware river near Burlington, and over the 
Brandywine, and although the list of charges authorized is ex- 
tended by specific mention of oxen, bullocks, cows, heifers 
horses, mares, sheep, hogs, and horses loaden or unloaden, We 
reference is made to carriages or wagons. The same omission 
oceurs in a later revision, made in 1698. Of the ferry over the 
Raritan, at New Brunswick, New J ersey, it is stated that in 1716 
when it had been established for twenty years, provision was 
only made, in the rates allowed by the assembly, for “horse 
and man” and “single person.” 
, Considerable progress during the next thirty years, however, 
is shown by the fact that an act passed in Pennsylvania in 1728 
for establishing a ferry over the river Schuylkill, at the end of 
the High street of Philadelphia, in authorizing ferry rates, in- 
cludes the following: “For a coach or chariot, one shilling, 
For a chaise of four wheels, six pence. For a chaise of two 
wheels, four pence. For a cart or wagon, with their loading, 
one shilling; and without loading, six pence. For asled, loaded 
or unloaded, one penny.” 


ADVANCES IN FERRY SYSTEMS. 


Of the ferry systems usually adopted it is stated that at first 
the ferry boats consisted of canoes lashed together, and the 
next stage of progress was the construction of plank scows, 
which were propelled across the streams by oars or pushed by 
poles. 

Another advance was the use of the ferry rope, by the aid of 
which the scows or flats crossing rivers are kept in or near 
given points, and their movement facilitated. 

In operating ferries established at a few very important cross- 
ings of navigable rivers, horse power was employed in propelling 
boats during the early decades of the present century, but after 
steamboat construction had become fully successful steam ferry 
boats at such places came into universal use, and they have 
continued, with comparatively slight modifications, to serve this 
purpose in an admirable manner and on a very extensive scale. 
The leading feature of ferry-boats on the eastern navigable rivers 
are in accordance with plans devised by Robert Fulton at the 
outset of successful steamboat navigation, as both ends are alike, 
and the boats run with equal facility in cither direction. These 
boats are usually comparatively short and broad, and receive 
horses, vehicles, and passengers from the shore directly on the 
ends of the main deck, which. is widened for the purpose. 
When being loaded each boat is moved to a bridge with one 
end carried on a float, and the other pivoted to the shore. 
Passengers’ cabins are located at the sides on the guards, and 
occasionally an upper cabin is added. These boats are gen- 
erally made sufficiently strong and powerful to keep up com- 
munication through the ice in the coldest winters. The advan- 
tages derived from the power to cross rivers without turning 
are very great, as they include a material saving in time, and 
increased convenience in loading and unloading. The entire 
ferry system, of which these double-end boats is an adjunct, 
was an invention of Fulton’s, which affords strong additional 
proof of his genius and practical talent. 

On western rivers the ferry-boats generally run only one way, 
as they are obliged to struggle against adverse currents, and 
make broadside landings. | 

Special ferry-boats of extraordinary size are used between 
some important points in carrying whole trains of railroad cars, 
and floats carrying eight to ten freight cars are towed across 
some of the great tide-water rivers of the country. 


EARLY BRIDGE LEGISLATION. 


The legal provisions heretofore described in regard to ferries 
probably typify, with approximate accuracy, the course pursued 
in many sections of the country, and there were also, pre- 
sumably, laws passed in a number of the colonies in regard to 
bridges over small streams similar to the following, adopted in 
Pennsylvania in 1683: “Be it, &c., That bridges shall be built 
over all small creeks and rivers (that are difficult, or apt to be 
high by suddain Rain), in the King’s highway, from the falls of 
Delaware to the southernmost parts of Sussex county, within 
the space of eighteen months from the time aforesaid, which 
bridges shall be ten feet broad and a rail on each side; and that 
all trees, stubbs, and stumps of trees, that lye in, and cross the 
said highway, and all passages in and out of creeks and 


branches, may be made safe and easy both for horse and cart, 
att the chairge of the respective counties in manner aforesaid. 

“And the County Court in every County shall every seventh 
month, yearly chose and appoint, three overseers, at least, for 
the highways; upon the penalty of ten pounds sterling. And 
such overseers shall sammon in all their inhabitants of the 
respective limits, to come in and work at the making of all 
highways and bridges therein, upon the penalty of five pounds; 
and every inhabitant so summoned as aforesaid, that shall not 
appear and do his labour, shall pay to the use of the publick 
twenty shillings sterling.” 

[A foot note says that this chapter was abrogated by William 
and Mary, King and Queen, in the year 1693.] 

All the words of the above chapter are contained, however, 
in a codification of “The Law about Building Bridges,” which 
embraces a list of the laws made and passed by Benjamin 
Fletcher, &c., in 1698, with these changes: There is an addition 
at the end of matter given above that strengthens it, by making 


‘the last sentence read as follows: “Shall pay per day twenty 


shillings for every such neglect to the respective overseers 
towards repairing the highways and bridges.” And after the 
requirement that the bridges shall be built within the space of 
eighteen months these words are added: “ After the rising of 
the general assembly.” 


MILITARY BRIDGES. 


The military operations connected with the Revolutionary 
War gave the first impetus to serious attempts to construct 
bridges over streams of considerable breadth and depth, and to 
familiarize the public with such useful works. The necessities 
of that era were too urgent to afford time for the erection of 
permanent structures, but the demonstration of the fact that 
armies could be marched over rivers which had never before 
been crossed except in floating craft helped to inspire a desire 
for similar facilities during peaceful epochs. Various devices 
were employed by both armies. The first bridge over the 
Schuylkill was built by General Israel Putnam in the winter of 
1776-77.. It was formed of the floating stages used by ship car- 
penters. The British built two floating bridges while they occu-_ 
pied Philadelphia. 'The first was constructed on pontoons or large 
boats, but it failed to meet all the necessary requirements, and 
was succeeded by a bridge built of floating logs. At various 
points throughout the country temporary military bridges were 
erected, and some of the most important events of the war 
hinged on the ease with which one army crossed a river at a 
critical juncture, and the failure of the opposing forces to be 
equally expeditious in a similar movement, on account of a 
sudden freshet or other causes. 


LARGE PERMANENT BRIDGES. 


The general course of bridge improvement throughout the 
populous.and wealthy portions of the country is indicated by 
the history of the struetures over the Schuylkill near Phila- 
delphia, exclusive of railway bridges. The first permanent 
bridge was constructed by a chartered company, and the under- 
taking was considered so difficult and gigantic that no Ameri- 
can was deemed fully competent to superintend all the compli- 
cated operations, and an English engineer crossed the ocean for 
that purpose. His aid was specially necessary in securing a 
substantial foundation. The corner-stone of this bridge was 
laid on October 18th, 1800, and the bridge was thrown open to 
the public on January 1st, 1805. It was a wooden structure, 
and cost nearly $300,000. It remained a “toll” bridge until 
1840, a period of thirty-five years, and was the only permanent 
highway bridge over the Schuylkill in or near Philadelphia, 
until a wooden bridge, with a single span of 340 feet, was con- 
structed by Wernwag, who was one of the most skillful and dis- 
tinguished of early American bridge-builders, the corner-stone 
of which was laid on April 28th, 1812. It was destroyed by 
an incendiary in 1888, and was succeeded by a wire suspension 
bridge, completed in 1842, which was removed, after being in 
service for more than thirty years, to make room for an im- 
posing double-decked bridge. The city of Philadelphia has 
erected four other bridges over the Schuylkill, one of which is 
an exceptionally large aud fine iron bridge, costing $1,404,445. 
It is one thousand feet long, and one hundred feet wide. 

The first public improvement of importance in which Bos- 
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tonians were engaged, and probably the first important bridge 
constructed in the United States was a bridge leading from 
Boston, over the Charles river, which was opened for travel on 
the 17th of June, 1786. 

The Cayuga bridge, of New York, reported the largest in 
America at the time of its completion, was finished in Septem- 
ber, 1800. 

CORPORATE BRIDGE BUILDING. 

In nearly all instances (but not invariably) the large or im- 
portant early bridges were built as corporate enterprises, and 
the disposition to embark in such undertakings was, to 4 great 
extent, contemporaneous with the active turnpike movement. 
In a number of cases the bridges erected under such auspices 
continue to be toll bridges. In other cases the rights of the 
companies have been purchased by counties or cities, and the 
bridges made free. The general style of early legislation in Penn- 
sylvania in reference to toll bridges is indicated by the fact that 
in one instance, by an act passed in 1792, the builders were 
authorized to charge the following tolls: “For every coach, 
landau, chariot, phaeton, or other pleasurable carriage with 
four wheels, drawn by four horses, the sum of three shillirgs, 
and for the same carriages, with two horses, the sum of two 
shillings and six pence; for every wagon, with four horses, when 
loaded, the sum of three shillings, and for the same, when 
empty, the sum of two shillings and four pence; for a loaded 
wagon, with two horses, two shillings and six peuce, and for the 
same, when empty, two shillings; for every chaise, riding chair, 
cart, or other two-wheeled carriage, with two horses, the sum 
of one shilling and ten pence, and for the same, with one horse, 
the sum of one shilling and six pence; for every sleigh or sled, 
with four horses, the sum of three shillings, and for the same, 
with two horses, one shilling and six pence, and for the same, 
with one horse, the sum of one shilling and two pence; for a 
single horse and rider, the sum of six pence; for every horse, 
the sum of five pence; for every foot passenger, the sum of one 
penny; for every head of horned cattle, the sum of four pence; 
for every sheep and swine, the sum of one penny.” 

The financial struggles in which many of these enterprises 
were involved is illustrated by the fact that of one of the early 
bridges across the Delaware at Easton, Pennsylvania, the His- 
tory of Lehigh Valley says: “The original act of incorporation 
was passed by the legislature of Pennsylvania on March 18th, 
1795, and by the legislature of New Jersey on the 18th of the 
same month. The stock was divided into shares of $100, and 
the company was to be incorporated as soon as one hundred 
shares of stock should be subscribed by twenty-five persons or 
more. Nearly half of the stock subscribed was paid in be- 
tween the years 1795 and 1799, and a large quantity of material 
was procured, but the building did not progress until 1808, 
when the late Samuel Sitgreaves took it in hand, and assumed 
the active superintendence of its affairs, and to his care and 
attention much of the credit is due for the present prosperous 
state of the finances of the company. The whole cost of the 
bridge was $61,854.57. The amount of stock actually sub- 
scribed for was 297 shares, amounting to $29,700. This, in con- 
nection with the proceeds of a lottery authorized by law, and 
amounting to $12,500, was paid upon the cost of the bridge, 
leaving the company in debt $19,654.57. The bridge was ready 
for crossing in October, 1806, but was not completed until May, 
1807. The tolls for the six years following its completion were 
devoted to the payment of the above debt.” 


BRIDGES IN PENNSYLVANIA. 

Pennsylvania became noted, early in the present century, for 
the number of her bridges. From a report on roads, bridges, 
&c., read in the Pennsylvania senate, March 23d, 1822, the fol- 
lowing (exclusive of those erected in Philadelphia) are selected 
as the oldest bridges mentioned, with the dates of the incorpo- 
ration of the companies by which they were built: Bridge over 
the Susquehanna, four miles below Wrightsville, 1793; over the 
Delaware, at Easton, 1795; over the Lehigh, near Bethlehem, 
1797; over the Delaware, at Trenton, 1798. The following were 
some of the most important bridges which followed the above: 
Bridge over the Susquehanna, at Wilkes-Barre, 1807; Northum- 
berland, 1809; at Columbia, 1809; at Harrisburg, 1809; over the 
Monongahela, at Pittsburgh, 1810; at Brownsville, 1810;. over 
the Allegheny, at Pittsburgh, 1810. 


A notable bridge in its day was the bridge built of stone at 
the crossing of the Reading turnpike over the Perkiomen creek 
in Montgomery county, about seven miles from Norristown, in 
1798-99. The bridge consisted of several arches, and entailed 
a heavy expenditure upon the county which undertook the 
work. A patent iron, chain suspension bridge, over Jacob’s 
creek, in western Pennsylvania, was built in 1801, by William 
Finlay. Two similar bridges were built near Brownsville a 
very short time afterward of 112 and 120 feet spans. 


BRIDGE-BUILDING IN VARIOUS PORTIONS OF THE UNION. 

With approximate rapidity bridges were constructed over 
important streams in a number of the eastern and middle and 
some of the southern states during the early portion of the 
nineteenth century. A number of the solid and substantial 
bridges over streams of greater magnitude than the smallest 
sizes which required bridging, and yet not sufficiently wide or 
deep to necessitate long wooden spans, were constructed of 
stone, the masonry and arches being of excellent workman- 
ship. Soon after the close of the Revolutionary War Thomas 
Paine invented an iron bridge, and a company was chartered 
fur the purpose of erecting a structure, which would accord 
with his designs, over the Schuylkill at Market or High street, 
in Philadelphia. But the project proved unsuccessful, proba- 
bly on account of the difficulty of procuring the necessary ¢api- 
tal, and Paine soon afterwards went abroad, where his plans 
for an iron bridge attracted considerable attention in England 
and France. 

PROGRESS IN BRIDGE-BUILDING. 

The advances made in the art of bridge-building in the United 
States, and the immense amount of labor performed in provid- 
ing improved means of crossing the numerous streams and 
rivers of the country, form one of the most brilliant and im- 
portant chapters in its industrial history. Independent of the 
mighty strides made in connection with railway construction, 
there were many other notable achievements. Up to 1845 the 
bridges throughout the country were usually built of wood, 
wood and iron combined, or of stone, a few of chains. They 
were all generally of comparatively short spans, wood was the 
principal material used, and nearly all the important bridges 
were for highways to be used in foot, horseback, and wagon 
movements. 

Among the prominent bridge-builders of the first quarter of 
the nineteenth century, Louis Wernwag gained great credit for 
the extraordinary cheapness, excellence, durability, and length 
of the spans of his wooden bridges. His bridges over the 
Delaware and the Schuylkill were justly famous. 

The bridge originally built for the Philadelphia and Colum- 
bia Railroad over the Schuylkill was probably the best speci- 
men of wooden bridge-building ever constructed. 

The longest stone arch in the world is said to be Cabin John 
bridge on the Washington aqueduct, 190 feet above the stream 
below, and 220 feet span. 

The first bridge over the Delaware river at Trenton, was 
finished in 1806, and was considered at the time the finest 
wooden bridge in the world. It was 1,100 feet long and stood 
on five arches. 

The bridge across the Susquehanna at Harrisburg, resting on. 
a large island in the middle of the river, was built in 1817 by a 
celebrated bridge architect of that day named Theodore Burr. 
It is 2,876 feet long and cost $155,000—more than half sub- 
scribed by the state. A bridge by the same architect at Colum- 
bia, about twenty miles lower down, was 5,960 feet long, or more 
than one mile, and was erected by a company supported by the 
state in 1814, at a cost of $232,000. 

The first patent ever granted by the United States patent 
office, of which a record is now preserved, for a truss bridge, 
was issued to Theodore Burr, on April 8d, 1817. Some of the 
features of his design had previously been applied in this and 
other countries, but Mr. Burr’s patented devices were exten- 
sively used and adopted on a number of the early railway 
bridges of Pennsylvania and other states. 

A number of bridge patents had, however, been issued pre- 
vious to the Burr patent, which were destroyed by the fire of 
1836, the transcripts of which could not be obtained. One of 
these was granted to Timothy Palmer, of Massachusetts, on 
December 17th, 1797, and the superstructure of the first perma- 
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nent bridge at Market street, Philadel phia, was built in accord- 
ance with its design. Bridge patents had also been granted 
before 1817, to Burr and Wernwag. The advances typified by 
these patents and a number which succeeded them, in connec- 
tion with truss-bridges, have practically revolutionized and im- 
measurably improved the main portion of the bridge building 
of the United States. One of the most famous and extensively 
used of the truss-bridges of later design is the Howe truss 
bridge. Another famous American bridge inventor and con- 
structor was Squire Whipple, and one of the earliest iron 


bridges in this country was erected in accordance with his 
designs. 
A FEW WIRE SUSPENSION BRIDGES, 


containing a comparatively small amount of material, and, 
therefore, liable to a considerable amount of swaying, were con- 
structed at a comparatively early date. Ata later period struc- 
tures of this description gained considerable magnitude and 
renown, but the great cost of lengthy and solid wire bridges has 
prevented their general use. The first American wire bridge of 
considerable size was that erected at Fairmount, Philadelphia, 
in accordance with plans furnished by Charles Ellet, jr. It was 
opened for travel in the spring of 1842, and was erected on the 
site of the wooden bridge built by Louis Wernwag in 1818, and 
which had been destroyed by fire, a fate that befell so many of 
the wooden bridges that the desirability of using less destructi- 
ble material was generally recognized. 

A very large proportion of all the great American bridges 
constructed of late years were intended mainly or exclusively 
for railway use, but the wire suspension system, in its applica- 
tion to miscellaneous traffic, was developed up at a few points 
to the highest rank, in some respects, that bridges of any kind 
have ever obtained. 

This result is largely due to the remarkable skill displayed 
by John A. Roebling and his son, Colonel Washington A. Roeb- 
ling. After constructing wire suspension bridges of unprece- 
dented magnitude and utility at Pittsburgh and near Niagara 
Falls, Mr. John A. Roebling commenced the crowning work of 
his life, which was finished under the supervision of his son. It 
was the famous Brooklyn bridge over the East river, which con- 
nects the cities of New York and Brooklyn. The total cost of 
this structure was about $15,500,000, and, exclusive of land 
damages and interest, it cost about $7,000,000. Its completion 
was formally celebrated on May 24th, 1883. 


THE BROOKLYN OR EAST RIVER BRIDGE 


consists of a central suspended span of 1,595 feet 6 inches 
length between central towers, and two side spans, also sus- 
pended, each 930 feet long. The approaches increase the total 
length to about one and one-sixth miles. The ends of the two 
cables are anchored in two masses, containing a total of 26,000 
cubic yards of masonry. These masscs are each about 119 feet 
by 182 feet at the base, and 89 feet high. The piers at either 
side of the river rise to a height of 2713 feet above mean high 
tide. Underneath the central span a space of 135 feet is left for 
the passage of vessels, so as to avoid interruption of navigation 
by all craft except those using unusually tall masts. Great dif- 
ficulty was experienced in obtaining a reliable foundation. 
Work on the Brooklyn caisson was begun November Ist, 1869, 
and on the New York caisson on September 6th, 1870. The 
bridge presents five parallel avenues, each about 16 feet wide. 
The two outer ones are used by vehicles; the central one, ele- 
vated above the rest, by pedestrians; the two intermediate ones 
by street cars, propelled by continuous cables, operated by steam 
engines located at the termini. It has been estimated that the 
capacity of the bridge would permit the passage of 80,000 per- 
sons in an hour on the cars, 45,000 pedestrians in an hour on 
the promenade, and 1,500 vehicles in an hour on the driveways. 


COMPARISON WITH OTHER BRIDGES, 


Feet. 
Chelsea, suspended......+-..eeeeseereeceencceeeeserees Minster 700 
Cincinnati and Covington (over the Ohio), suspended, builtin 1867. 1,067 
Clifton (over Niagara river), suspendcd.........s.+++0 rerereees 1,268 
Friborg, built 1832, suspended....--...-sseseeeserereeeees coos 870 
Hungerford, suspended......++ssseseersreseeeeeerercerees sess 1,000 
Kieff, suspended .......0.2++-+seeeeeeee Aosvesecesses seoconnnecl Ae 
Menai, built 1819-25, suspended.........--+++++0+ Daepiieeiceme ans 1,050 
Niagara, built 1855, suspended...........-.. Sistsisisive celecececsee a, 200 
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NOT SUSPENDED. Feet 
Victoria (over St. Lawrence Tiver)) Wrought VON»... cee eee se eee 9,437 
Bombay Madnas) eee. 42 ee Re A Ee 3,730 


Boyne, at Drogheda, wrought iron.......... seeeces ne ai Set 1,760 


Lishon “Aqueduct, stones 2.900.) fey cP hk ee ABS vce: 3,805 
Eowssuille UWyice is cadae sn morre ne eee ae eee cate 5,310 
Maintenon A qiedinct, stone... <.crsecs seeessnceei deedas ve domen 16,367 
Blarlem Aqueduch, Stone: 0140.0 sinsaw.caenensunsueiveun’s de shoone 1,450 
Montpelier Aqueduct, stone...........- eleloralera otetsteietatersis stele Snsae ees hy 
Earkesburg &Weovareivontersm ent acoec cn co cre ner coer te 7,045 
EQGORARON eyed versa te tee arucaeseat arte cet oo ere 5,300 
Quincy (over the Mississippi river), iron..........sssee- spoons 3,200 
Omaha (over the Missouri river)........0+sssseceseececceosene 2,800 
Stockport, stomelma tame tee soteen sate nae toma oad eis 1,792 
SUrasbirre BLOC) ass) —4 teaisrers cluterarein slayer 8 abr a eile eens oa ree 3,390 
b-:Charles eM Om ro sesse's/a'e'eis oclgis/d emis tis etainianouleeeeco celeste 6,536 
Susquehanna, stone........... abisioc aie sole ednaie ts eels serge cee 3,500 
Albany, Nx Yo extremelenrthmnae das ciseseriocansen a aemennee 4,800 
Albany, N. Y., double track railway bridge (largest draw-span in 

CHE WOLld) T mscee estes te ree eet e enmcTe Demet eae 1,400 
Vistulamiver(Germany),iront.erensecee etecee eee ates Sop000 2,750 
Firth of Tay, length nearly two miles, or............ istic sinctere lO 021 


It is probably on account of the great cost of the’ Brooklyn 
bridge, and the financial arrangements it necessitated, that in 
an cra when the general movement of the country is toward 
the abrogation of tolls on highway bridges, especially those 
located near large towns or cities, a charge was imposed for the 
use of the edifice that connects the largest city of the continent 
with a very populous adjacent municipality. Opposition to 
these tolls has been manifested by some of the bridge trustees 
and many citizens, and cogent reasons given for their abroga- 
tion. The tolls established at the outset were as follows:— 


THE BRIDGE TOLLS, 


Cents, 
Lihorsetor horse andiman’ Poet. see ae emer nersee la sa ersinte eet 5 
1 horse and vehicle....... Sint Malate ate Stottee ote clasinle ciotelotemtctaletelsbotorste aiatatote 10 
Qhorses and: vehicl Oxcisreicleie cis oiotelo eke leluteye elevate te cieiores olerevotslerosoleteteeteoete 20 
ELOOt PASSEM PCTS s sialainisieielers/as ciatsleloloisioralsieiaislsisialoteisletaierainaiate ial ieisisioteiste 1 
2NOUSSTIUCKS OL WACODS sisraisielsleieieieiolele ctebleiciaisielesiaise unicieiea eee eae 30 
Cattle, each sr... 2's ejs aes ojal Yo 8 Bin oveleis lols erelsio\s rersistoasts atsiamsiceieiciorete 5 
Shecp and hogs, each...........20.. UevalnrsisieVatecetstolsie reine veerie terrains 2 


INTRICACIES OF THE ART OF MODERN BRIDGE BUILDING. 


In an address delivered at the celebration of the opening of 
the Brooklyn bridge, the leading orator, Hon. Abram 8. Hewitt, 
said:— 

“In no previous period of the world’s history could this 
bridge have been built. Within the last hundred years the 
greater part of the knowledge necessary for its erection has 
been gained. Chemistry was not born until 1776, the year 
when political economy was ushered into the world by Adam 
Smith, and the Declaration of Independence was proclaimed 
by the Continental Congress, to be maintained at the point of 
the sword by George Washington. In the same year Watt pro- 
duced his successful steam engine, and a century has not 
elapsed since the first specimen of his skill was erected on this 
continent. The law of gravitation was indeed known a hun- 
dred years ago, but the intricate laws of force which now con- 
trol the domain of industry bad not been developed by the study 
of physical science, and their practical applications have only 
been effectually accomplished within our own day, and indeed, 
some of the most important of them during the building of the 
bridge. For use in the caissons, the perfecting of the electric 
light came too late, though happily in season for the illumina- 
tion of the finished work. 

This construction has not only employed every abstract con- 
clusion and formula of mathematics, whether derived from the 
study of the earth or the heavens, but the whole structure may 
be said to rest upon mathematical foundation. The great dis- 
coveries of chemistry, showing the composition of water, the 
nature of gases, the properties of metals, the laws and processes 
of physics, from the strains and pressures of mighty masses to 
the delicate vibrations of molecules, are all recorded here. 
Every department of human industry is represented, from the 
quarrying and cutting of the stones, the mining and smelting 
of the ores, the conversion of iron into steel by the pneumatic 
process, to the final shaping of the masses of metal into useful 
forms and its reduction into wire so as to develop in the highest 
degree the tensile strength which fits it for the work of sus- 
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pension. Every tool which the ingenuity of man has invented 
has somewhere, in some special detail, contributed its share in 
the accomplishment of the final result. 


‘Ah! what a wondrous thing it is 
To note how many wheels of toil 
One word; one thought can set in motion.’ 


But without the most recent discoveries of science, which 


have enabled steel to be substituted for iron—applications 
made since the original plans of the bridge were devised—we 
should have had a structure fit, indeed, for use, but of such 
moderate capacity that we could not have justified the claim 
which we are now able to make, that the cities of New York 
and Brooklyn have constructed, and to-day rejoice in the pos- 
session of, the crowning glory of an age memorable for great 
industrial achievements.” 


IMPORTANCE OF PUBLIC-ROAD IMPROVEMENTS. 


HE poor condition of the common roads of the country, and 
the failure to secure good highways through the efforts of 
turnpike companies, partly on account of the extent to which 
all lengthy land movements are made on railway routes, is 
attracting much attention in various localities, and several 
plans for improving the existing road systems have in some 
states been adopted. One of the most practical, in old commu- 
nities, is for the authorities of populous centres to buy all the 
stock of turnpike companies, make the turnpikes free highways, 
and keep them in a reasonably good state of repair. Boston 
was one of the first cities to adopt this expedient on an exten- 
sive scale, and it has since been applied to some of the turn- 
pikes contiguous to Philadelphia and other cities. Various 
plans have been proposed, and to some extent adopted in dif- 
ferent states. One of the most comprehensive is probably that 
in force in Ohio. It provides for the construction of free turn- 
pikes in all counties that are disposed to favor such improve- 
ments. 

A great question in connection with all such matters is “who 
shall bell the cat?” The utility of good roads is appreciated 
by every person who is obliged to travel or transport. But 
some of those who would derive a large amount of direct 
benefit from improvements of highways would oppose all 
efforts to oblige them to pay their legitimate share of the 
necessary expenses, and many persons who are only benefited 
indirectly would manifest decided hostility to costly improve- 
ments paid for out of a fund raised by taxation. There is also 
a, doctrine, which has often been ignored in connection with 
the construction of railways in the United States, and too often 
been overstrained in its application to common roads, that the 
cost of a line of land carriage should not exceed the principal 
corresponding to the yearly amount made or saved by the road 
as interest. The application of this doctrine to the common 
roads of regions in which all the actual and prospective traffic 
is of very limited quantity, would go far to justify their present 
inferior condition, and to render it inexpedient or unprofitable 
to spend considerable sums in improving them. 

On the other hand, there are many districts in which con- 
siderable outlays would yield a direct or indirect return, in the 
way of reducing the cost of transportation, that would repre 
sent a much larger sum than the cost of the necessary improve- 
ments. In determining 


WHERE GOOD ROADS WILL PAY, 
and where they will be unremunerative, and the extent to 
which improvements should be advanced, the following state- 
ments, when viewed in connection with the number of horses, 
wagons, and other vehicles that would probably be moved over 
a given line every year, may help to guide the judgment of 
those who wish to arrive at correct conclusions:— 

Professor Sanborn, of the Missouri State College, has made a 
number of experiments to ascertain just what the difference 
is between the force required for pulling a load of given weight 
over different kinds of roads, and to show the value of broad 
tires, especially in farm work. The results are given in a 
pamphlet of a dozen pages, illustrated by eight diagrams. 

Each load drawn was 3,695 pounds. The tires of the wheels 
were respectively one and a half and three inches wide, the 
narrower ones being considerably worn. Ona blue-grass sward, 
moist, although but little rain had fallen within twelve days of 
the time of making the test, the average force required by the 
broad tires was 310 pounds. The narrower ones required 439 


pounds, or 41.6 per cent. more than was required by the others. 
Professor Sanborn says:— 

“Assuming the wagon to weigh 1,000 pounds, then on the 
broad wheels 3,248 pounds of load would be drawn as easily as 
2,000 pounds on the narrow tires, except the loss from the 
wheels cutting deeper under the heavier load. Again, the 
broad wheels in the trial did not injure the turf, while the nar- 
row wheels cut through it, an important consideration. Our 
teamsters, for use about the college farm, invariably choose 
the broad wheels. They find they are not nearly as liable to 
get stuck in soft places, or during rainy times. ~ 

“In a subsequent trial, on a partially dried dirt road, the 
broad wheels cut the road less deeply, and drew easier than the 
narrow wheels, the draft being for the broad tires 371 pounds, 
and for the narrow tires, 441 pounds, or the latter drew 12.7 per 
cent. heavier than the former, a net difference per ton load of 
881 pounds, or 881 pounds more could be drawn on the broad 
wheels to the preservation of roads, as is recognized in two or 
three states by adjusting the rate of toll to the width of wheels, 
the tolls being remitted on wheels of a certain width. The dif- 
ference of draft above recorded disappears on good roads. — 

“Tn the tests for ascertaining the difference in draft on good 
and poor roads ordinary narrow tires were used. The road had 
a gravel bed. The first pull was up a grade 1 foot in 28 feet, 
and the draft was 310 pounds. This test was made on grass, 
and shows that narrow tires on grass, a few days after a rain, are 
equivalent to a draft up a hill of more than 1 foot rise to 28 feet. 

“The second pull was on a flat at the top of the above grade, 
and drew on a draft of 118 pounds. This should enforce the 
importance of avoiding hills, and of reducing grades, when’ 
practicable, by leveling. The net load drawn would be hardly 
one-third as much up this mild grade as on level ground. In 
addition to this loss, there is the further loss of capacity of a 
horse to draw up hill. It is well known that the structure of 
the horse is such that he works to a disadvantage up a grade. 
On level ground man power is as 1 to 5, but up hill as 1 to 3, 
compared with the horse. 

“The value of grades is well known to railroads, and it has 
sometimes caused their reconstruction or the building of com- 
peting lines, and in older parts of our country the country 
roads are often reconstructed at great cost for the business ad- 
vantage of improved grades.” 

On a moist dirt road the draft was 487 pounds, or 57 per cent. 
more than required on a grade of one to twenty-eight feet on a 
gravel road, four times as much as required on a level road, and 
seven times as much as required on a level plank floor. 

The draft registered by no means shows the actual effects on 
the horses, and it does not take into account the suction of the 
mud and the slipping of their feet, nor the extra effort required 
for lifting their feet over the little elevations constantly before 
them. Prof. Sanborn concludes by saying:— 

“As we view the long periods in which traffic is suspended 
on our dirt roads (generally in periods when farmers are not 
busy), the small loads dragged into our markets, the value of 
which is largely absorbed by the expense of delivery; the 
almost universal use of the saddle horse, and the immense 
loads carried on the solid roads of much of Europe, in connec- 
tion with the above tests, we are not likely to overestimate the 
profound relation of our miserably crooked and marly roads, 
bridgeless creeks, and hills, neither graded nor circumyented, 
to our system of farming, its profits and pleasures. 


IMPORTANCE OF PUBLIC-ROAD IMPROVEMENTS. 
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“From the above tests, the traffic that will warrant a $2,000 
outlay per mile of unimproved roads may be approximately 
estimated. If by properly grading our hills and graveling our 
road-beds we can double the freight carried per team, we could 
on the basis of fifteen miles per day for a loaded team costing 
$3 per day, save the interest of this cost at 6 per cent. in the 
passage of 600 loaded teams each way.” 


WHAT A HORSE CAN DRAG ON DIFFERENT ROADS. 


In a communication to the Engineers’ Club of Philadelphia, 
made by Rudolph Hering, he stated that if one horse can 
just pull a given load on two iron rails, it will take one and 
two-thirds horses to pull the same load upon an asphalt pave- 
ment, three and one-third upon good Belgian blocks, five upon 
ordinary Belgian blocks, seven upon good cobble stone, thirteen 
upon ordinary cobble stone, twenty upon an earth road, and 
forty upon sand. 

A modern compilation of engineering maxims states that— 
A horse can drag— 

3 times as much on the worst earthen road, 


Le phe we on a good macadamized road, 
aoa s on a plank road, 
oe a = on a stone trackway, 
54 «OS ss on a good railway, 
as he can carry on his back. 
The traction on a gravel road will be...... sgagudapgubor qs of the load. 
$ on a macadamized road, ruts and mud.... yy 
os on a well-made pavement.........-.s200¢ oz se 
se ON Plan eroade, weer as assis « scisisidee s cea ro (C os 
o ONE ESL TRU WAV Se Mite aisle a wis csesarsecenteet ato “* se 


The resistance caused by ascending inclines is as below: If 
on a level a horse can draw 100— 
Gradient 0 in 100 a horse can draw 1.00 


oe 1 in 100 ts a 0.90 
uw lin 50 ve 3 0.81 
iw lin 45 a oF 0.76 
ce lin 40 ss es 0.72 
“c 1 in 380 sf “cc 0.64 
a lin 25 ss ss 0.52 
‘3 lin 20 pa ss 0.40 
2 lin 10 rs a 0.25 


A horse can drag with the force of 120 pounds continuously 
and steadily at a walk; hence it can draw at a walk on a level 
stone road 120 pounds X34—4,080 pounds, or 1 ton 16 cwt. 48 
pounds. 

The traction of a carriage is to its weight on a stone pave- 
ment as 1 : 68; on a good macadamized road 1 : 49; flint founda- 
tion road 1: 34; on a gravel road 1:15; on a sandy road 1:7. 


PROPOSED LEGAL PROVISIONS FOR IMPROVED ROADS. 


There are few, if any, populous districts in which the sum 
saved annually in reductions of the cost of transportation and 
increase of accommodations and conveniences, by marked im- 
provements of the public highways, would not exceed the interest 
on the cost of construction and the expense of repairs, if they 
were made in a skillful and economical manner. But various 
popular, legal, and engineering questions must be decided 
wisely before the best results can be attained. Who shall pay 
for good roads? How shall they be constructed? Under what 
system shall repairs be managed? 

There are comparatively few districts in which passably good 
roads have ever been built by the public authorities, and since 
plank roads and turnpikes have generally ceased to be remune- 
rative investments, few companies would care to embark in 
similar enterprises with a prospect of inevitable financial fail- 
ure. The chief reliance, unless some new modification of cor- 
porate arrangements is devised, must apparently be upon public 
appropriations. A wide field for discussion might be opened 
in regard to the extent to which the Federal Government 
should aid states, or states should aid counties, or counties 
should aid townships, but present indications favor the adoption 


or continuance of systems under which the principal burden of 


constructing and maintaining the roads of each small commu- 
nity must be borne by its own tax-payers. One of the most 
decided changes of the last half century has been towards a 
diminution of the number of roads and road projects that 
would be likely to receive assistance from state or county trea- 
suries. Wherever the fact is clearly established that each town, 
township, or city must defray the entire cost of constructing 


and maintaining its own highways, the nature of the improye- 
ments perfected will be largely affected by due regard for the 
substantial interests of their tax-payers, and the extent to which 
enlightened views of their interests prevail. 

There is such a wide diversity in the needs and condition of 
the different counties of any state, and even of the different 
townships of many counties, that any general state law, to be 
universally acceptabie, must leave wide margin for divergent 
action. Some of the plans proposed, or tried, are as follows:— 

In Ohio a free turnpike, or graveled road improvement law, 
was passed about 1863, and under its provisions about 4,000 
miles of road have been built. Twenty years Jater more than 
one-half the counties in the state were without free pikes, and 
in many counties there were no improved roads of any kind. 
In 1883 Warren county took the lead, with 624 miles; then 
follows Miami, with 500; Shelby, 326; Montgomery, 300; Logan, 
285; Madison, 265; Hardin, 250, and so on down the scale to 
Jefferson county, which foots the list with four miles. The 
average cost per mile for construction runs as follows: Hamil- 
ton county was the highest, at $6,228 per mile; next Scioto 
county, $3,448; then Sandusky, $3,000; Shelby, $2,772; Hardin, 
$2,400; and the lowest is Paulding county, $800. The cost of 
repairs in counties where the work was not done under the 
supervision of the township trustees, in 1882-83, was highest in 


‘Scioto county, being $104; Miami, $70; Sandusky, $57; Hardin, 


$44; Shelby, $30; Auglaize, $28; and the lowest in Madison 
county, at $15 per mile. The average cost per mile of con- 
struction for the state is about $1,800, making a total cost of 
construction $7,200,000, while the average cost per mile of re- 
pairs was about $274, which represents an annual expense for 
repairs amounting to $109,000. 

In Pennsylvania improved methods have often been agitated, 
and one of the results was the presentation in the state senate 
at the session of 1885, of a bill proposing radical changes in the 
road laws of the state—in effect repealing all existing laws and 
providing for a general public road system throughout the state. 
The following are the main provisions:— 

1. The establishment of a State Department of Public Roads, 
presided over by a State Supervisor who must be a competent 
engineer, appointed by the Governor. 

2. A County Road Supervisor of skill and experience in road 
making, for each county in the state, elected by County Con- 
ventions of District Road Overseers. 

8. A Board of Road Overseers for each township, borough, or 
city, elected by a popular vote, on the plan of minority repre- 
sentation in each district. 

4. A District Road Supervisor, or Road Master, for each dis- 
trict, to be chosen by the respective Boards of District Overseers. 

It was further provided in this bill that the state shall appro- 
priate one million of dollars, to be apportioned among the 
several districts, as the state appropriation to public schools is 
now apportioned—provided, that each district must levy and 
collect a road tax, as school taxes are now collected, at least 
equal in amount to its quota of the state appropriation, other- 
wise the latter is to be withheld. It also authorizes boards of 
district overseers, on certain conditions, to levy and collect 
special taxes, or to borrow money, to purchase road rollers for 
their districts, and to meet other extraordinary expenses. 

In Illinois bills have been presented favoring an annual ap- 
propriation of about one million of dollars, to be divided among 
the counties or districts, and to establish two distinct and sepa- 
rate road and bridge systems, each complete within itself, the 
one cash, the other labor. The cash system is the law until a 
town votes to go into the labor system, which it may do on 
petition of twenty-five legal voters. 


ROADS RADIATING FROM RAILWAY STATIONS. 


A discussion of general systems of road improvement, by Mr. 
S. B. Fisher, suggests that special efforts should be directed to 
the improvement of roads radiating from railway stations, inas- 
much as they are the thoroughfares on which nearly all move- 
ments are made, and in this connection the following descrip- 
tion is given of the practical influence of railway improve- 
ments on many sections:— 

“Let us glance ata railroad map. Here runs the railroad 
through a tier of farms. On these farms it will burn the fences, 
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kill the sheep, and keep the people awake o’nights. Just out- 
side of this tier of farms, for two or three miles on each side, 
there are people living, who have all the advantages of rail- 
roads, who are linked with the whole world, and can have un- 
told material comforts. Back of these there is another strip of 
land, on which the people enjoy these advantages in a lesser 
degrec, and then back of this another, and so on, until the 
benefits of railroads‘are not felt. Itis probable that the influ- 
ence of railroads is not directly felt much beyond a distance of 
ten miles on either side. Not only this, but their benefits are 
dispensed only along this strip of country at those points called 
stations. These stations are often not very frequent at the 
present time, and the tendency on leading railroad lines, with 
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heavy traffic, seems to make them still further apart. It is 
very probable that distances of from six to ten. miles between 
regular stations would contribute very considerably both to* 
economy in the equipment and to economy and safety in the 
operation of railroads. On leading railway lines it is difficult 
to get new connections for local traffic. Thus the influence of 
railroads on the country is confined to nuclei, of which the rail- 
way station isthe centre. In fact, the railway system has taken 
up part of the primitive public-road scheme, that part which 
was assigned to the national, state, and -partly to the country 
roads, or transportation to great distances, and has carried it 
far beyond the dreams of the originators. It has left the local 
transportation question untouched, except incidentally.” 


METHODS OF ROAD CONSTRUCTION. 


F the methods of construction much has been written, and 
it is to be regretted that a large proportion of the road 
making and repairing of the country has not been conducted 
wisely or economically. The blunders made in England before 
the labors of McAdam and Telford were commenced in that 
country have been repeated, and are now being constantly 
repeated, in many portions of the United States. Effective 
reforms can scarcely be hoped for before roads are placed 
under enlightened and vigilant supervision. 

John Loudon McAdam spent a number of years and con- 
siderable money in investigating roads and road systems. He 
substantially agreed with all engineers in the opinion that a 
dry foundation was an indispensable requisite, but he differed 
from many of them in regard to plans to secure it, the size and 
quantity of stone or “metal” used as covering material, and 
the degree of convexity that should be adopted. His labors 
began to attract general attention in England about 1819, on 
account of the success which had attended his efforts during 
the three preceding years, to improve the condition of 148 
miles of turnpike roads which had been placed under his 
charge. 

THE MCADAM SYSTEM. 


A brief description of his system embraces these statements: 
“Tnstead of producing a peaked roof-like mass of rough soft 
rubbish, he got a flat, smooth, and solid surface. In lieu of a 
road 43 feet through, he made one of at most ten inches in 
thickness; and for rocks and boulders he substituted stone 
broken small. His leading principle was that a road ought to 
be considered as an artificial flooring so strong and even as to 
let the heaviest vehicle pass over it without impediment. Then 
people began to hear with wonder of roads thirty and forty feet 
wide rising only three inches in the centre; and he propounded 
the extraordinary heresy that a better and more lasting road 
could be made over the naked surface of a morass than over 
the solid rock. Another of his easy first principles was that 
the native soil was more resistant when dry than when wet, 
and that, as in reality it had to carry not alone the traffic but 
the road also, it ought to be kept in the condition of greatest 
resistance; that the best way of keeping it dry was to put over 
it a covering impervious to rain—the road, in fact; and that the 
thickness of this covering was to be regulated solely in relation 
to its imperviousness, and not at all as to its bearing of weights, 
to which the native soil was quite equal. Instead of digging a 
trench, therefore, to do away with the surface of the native soil, 
he carefully respected it, and raised his road sufficiently above 
it to let the water run off. Impermeability he obtained by the 
practical discovery that stones broken small and shaken and 
pressed together, as by the traffic on a road, rapidly settled 
down face to face and angle to angle, and made as close a 
mass as a wall. Surprise followed surprise. Roads which were 
mere layers of broken stone, six, four, and even as litile as three 
inches in thickness, passed through the worst winters without 
breaking up, while, as the coachmen used to say, they ‘ran 
true; the wheel ran hard upon them, it ran upon the nail.’ 
Commissioners could not believe their eyes when they saw new 
roads made for less than it had cost them yearly to repair their 
old ones, When an old road was given into McAdam’s charge 


he often made a new one of it for £88 a mile, while round Lon- 
don the cost of annual repairs had been £470 a mile. For he 
knew that the roads—such had been the ignorant waste—gene- 
rally contained materials enough for their use for several years 
if properly applied. Unless the road was hopeless, he went'to 
work in a practical, cheap way—first cutting off the ‘grid- 
iron’ of ruts in the centre to a level with the bottom of the 
furrows; then ‘picking’ the road up to a depth of four inches; 
removing all the chalk, clay, or mud; breaking the large stones 
small, and simply putting them back again; and one of his 
directions to his workmen was ‘that nothing is to be laid on 
the clean stone on pretence of binding.’ But too often the 
road was so bad, as at Egham, that it had to be removed to its 
foundations. For the repairs of his roads, when once made, 
he always chose wet weather, and ‘loosened the hardened sur- 
face with a pick’ before putting on the fresh broken stone; 
things familiar to us now, but paradoxes then to all the con- 
fraternities of the roads. In this way he had the greatest 
success with the freestone near Bath, and on a road out of 
Bristol towards Old Down, where everybody had always said a 
good road would never be made with the material available, 
this impossible road of eleven miles, which the Postmaster- 
General, as a last resource, was about to indict, he perfected in 
two months, in 1816, for £55 a mile. Indeed, as to materials, 
they were to some extent a matter of indifference to him, pro- 
vided they were stones and stones only. Flint (Essex and 
Sussex), he said, made an excellent road, if only broken pro- 
perly small; limestone (Wilts, Somerset, and Gloucester) con- 
solidates soonest of all, but is not the most lasting; the pebbles 
of Shropshire and Staffordshire were also good, and the beach- 
pebbles of Essex, Kent, and Sussex were some of the best 
materials in the kingdom; but the whinstone or granite of the 
north and of Scotland he pronounced the most durable. Even 
in the breaking of stones McAdam made a revolution. He 
saw that able-bodied men standing up with heavy hammers 
wasted the greater portion of their strength. He made his 
stone-breakers sit, so that all the force of the blows took direct 
effect on the stone; and the result was that he found small 
hammers did the work perfectly well, and thus was enabled to 
confine it to old men past hard labour, women, and boys, which 
reduced the cost of the broken stone by one-half. The size to 
which the stone should be broken he determined in a practical 
way by the area of contact of an ordinary wheel with a smooth 
road. This he found to be about an inch lerigthwise, and, there- 
fore, he laid it down that ‘a stone which exceeds an inch in any 
of its dimensions is mischievous’—that is to say, that the wheel 
in pressing on one end of it tends to lift the other end out of 
the road. In practice he found it simplest to fix a weight of six 
ounces; and his surveyors carried about scales to test the largest 
stones in each heap. He would allow no large stones even for 
the foundation of his roads, for he found they constantly worked 
upwards by the pressure and vibration of the traffic.” 
THE TELFORD SYSTEM 

makes more elaborate provisions for the foundation of a road, 
and differs in some other respects. He advocated a paved 
foundation, generally made in a manner similar to that de- 
scribed in the following extract from one of his specifications 
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for a portion of the Holyhead road: “Upon the level bed, pre- 
pared for the road materials, a bottom course, or layer of ones 
is to be set by hand, in form of a close, firm pavement. The 
stones set in the middle of the road are to be seven inches in 
depth; at nine feet from the centre, five inches; at twelve. feet 
from the centre, four inches, and at fiftcen feet, three inches. 
They are to be set on their broadest edges lengthwise across the 
road, and the breadth of the upper edge is not to exceed four 
inches in any case. All the irregularities of the upper part of 
the said pavement are to be broken off by the hammer, and all 
the interstices to be filled with stone chips, firmly wedged, or 
packed by hand with a light hammer, so that, when the whole 
pavement is finished, there shall be a convexity of four inches 
in the breadth of fifteen feet from the centre.” 

The advantages claimed for a foundation of this description 
are that it is firmer and Jess elastic than the best foundation of 
common earth; that it will carry greater loads without damage, 
and that the bottom stones, thus set, assist in the drainage, by 
allowing the water to pass through them. It must be under- 
stood, however, that if the large stones are not firmly wedged 
they will probably work up to the surface. 


The process of laying a very expensive short road, built in 
partial accordance with the Telford system, in the vicinity of 
Philadelphia, is described as follows: “The first layer is slag or 
cinder from blast furnaces, which ig set on end to the depth of 
nine inches, then a layer of broken limestone three inches 
thick, when an enormous steam roller is again run over this 
layer, when another covering of stone is placed upon it, which 
1s again rolled, and a finishing touch of fine stone placed over 
the whole, and again rolled. The road when completed will be 
eighteen inches thick in the centre, and tapering off at the sides 
to nine inches.” . : 

In the best descriptions of modern American roads con- 
structed in large cities or their vicinity heavy steam rollers are 
used, and through their aid better results are attained than are 
achieved without similar appliances. Machinery of this kind 
has been steadily improved, and it not only does for roads, in 
the way of packing and perfecting them, what under the older 
systems could only be accomplished by a large amount of 
travel, but it greatly diminishes the danger of serious injury by 
creating at the outset a complete highway. This is considered 
a great advance. 


KARLY CANAL PROJECTS. 


iB the chronological order of development, turnpikes pre- 
ceded canals in the completion of lines of considerable 
length and their extensive use, but canal and river-improve- 
ment projects were the first to attract the attention of leading 
citizens, and postponement of their consideration to a rela- 
tively late date was due rather to a lack of capital, and to the 
fact that turnpikes were cheaper per mile, than to want of faith 
in the utility of canals or absence of a desire to secure their 
completion. A few short lines were, indeed, finished, or at 
least advanced to a sufficient extent to be of some practical 
service, before any of the turnpike companies were organized. 
Various methods of improving water routes, by removing ob- 
structions to navigation, were proposed during the colonial era 
or very soon after its close, and vigorous endeavors to promote 
projects for constructing several canals of considerable import- 
ance were made before the Revolutionary War. The first 
canal constructed within the present limits of the United States 
was, according to some accounts, a short line built by Lieu- 
tenant-Governor Colder, in Orange county, New York, in 
1750, for transporting stone. Probably the first charter under 
which active operations were prosecuted was granted by an act 
incorporating the James River company, which was passed by 
the legislature of Virginia on January 5th, 1785, for the pur- 
pose of improving the navigation of the James river. The 
company constructed a canal around the falls of James river, 
extending from the city of Richmond to Westham, a distance 
of about seven miles, and improved the bed of the river by 
sluices as high up as Buchanan. This canal was subsequently 
enlarged and extended, mainly by appropriations obtained from 
the state of Virginia, and this expedient is typical of the course 
pursued in nearly all the early canal enterprises. In a num- 
ber of instances companies commenced operations, failed to 
obtain the requisite means, and then applied either for 
state or federal appropriations, for which shares were usually 
given. Another of the early projects was the Dismal Swamp 
Canal, commenced in 1787, under a joint charter of Virginia 
and North Carolina, and opened in 1794. The list of owners of 
its stock included George Washington and Patrick Henry. It 
was originally designed to facilitate the movement of lumber 
out of the Dismal Swamp, but subsequently served more im- 
portant ends by furnishing during the war of 1812-14 an inland 
water channel of communication, which was free from the 
attacks of British cruisers. 

Other canals, on which active operations commenced before 
the present century, include the following: A charter was 
granted on June 25th, 1792, to “The Proprietors of the Locks 
and Canals on the Merrimac River,” and this company opened 
a line in 1797, about one and one-half miles long, which pro- 
vided a channel around Pawtucket falls, leading into the Con- 
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cord river, and thence into the Merrimac river at Chelmsford. 
The Middlesex Canal Company was chartered in 1792. Active 
operations on this work were commenced in 1795, and con- 
tinued until, after some years of effort, a work of considerable 
magnitude and utility was completed. The Carondelet Canal 
was ‘built in Louisiana about 1794, partly as a drainage canal 
for the city of New Orleans. It was constructed by Governor 
Carondelet, and the citizens contributed a large force of slaves 
to aid him. A canal was built in South Carolina in 1802, which 
connected Charleston harbor with the Santee river. It was 
twenty-two miles long, and cost $720,000, but is one of the nu- 
merous canals that have been abandoned. In addition to these 
works, a number of others were proposed or discussed at an 
early period, including a work which was the forerunner of the 
Erie Canal, the Chesapeake and Ohio, the Delaware and Chesa- 
peake, and the Union Canal, of Pennsylvania, a work intended 
to connect the Delaware and Susquehanna rivers. 


THE UNION CANAL, 


or forerunners of it, in the nature of projected improvements 
for providing an artificial junction between the waters of the 
Susquehanna and the Schuylkill, was. probably the first project 
of the kind seriously discussed in the colonies. William Penn 
referred to the subject two centuries ago. It received some 
consideration before the Revolutionary War. It was chiefly on 
account of the importance attached to it that the following 
interesting historic letter was written, in 1772, by Benjamin 
Franklin, to 8. Rhoads, who was then Mayor of Philadelphia:— 
“TLonpon, Aug. 22, 1772. 

Dear Frienp: I think I before ackuowledg’d your Favour of 
Feb. 29. I have since received that of May 30. I am glad my 
Canal Papers were agreeable to you. I fancy work of that kind 
is set on foot in America. I think it would be saving Money 
to engage by a handsome Salary an Engineer from here who 
has been accustomed to such Business. The many Canals on 
foot: here under different great Masters, are daily raising a 
number of Pupils in the Art, some of whom may want Em- 
ployment hereafter, and a single Mistake thro’ Inexperience in 
such important Works, may cost much more than the Expense 
of Salary to an ingenious young Man already well acquainted 
with both Principles and Practice. This the Irish have learnt 
at a dear rate in the first Attempt of their great Canal, and 
now are endeavouring to get Smeaton to come and rectify 
their Errors. With regard to your Question, whether it is best 
to make the Schuylkill a part of the Navigation to the back 
Country, or whether the Difficulty of that River, subject to all 
the Inconveniences of Floods, Ice, &c., will not be greater than 
the Expense of Digging, Locks, &c., I can only say that here 
they look on the constant Practicability of a Navigation, allow- 
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ing Boats to pass and repass at all Times and Seasons, without 
Hindrance, to be a point of the greatest Importance, and, 
therefore, they seldom or ever use a River where it can be 
avoided. Locks in Rivers are subject to many more Accidents 
than those in still water Canals; and the Carrying away a few 
Locks by Freshets of Ice, not only creates a great Expense, but 
interrupts Business for a long time till repairs are made, which 
may soon be destroyed again, and thus the Carrying on a 
Course of Business by sucha Navigation be discouraged, as sub- 
ject to frequent interruptions. The Toll, too, must be higher 
to pay for such Repairs. Rivers are ungovernable things, 
especially in Hilly Countries. Canals are quiet and very man- 
ageable. Therefore they are often carried on here by the Sides 
of Rivers, only on Ground above the Reach of Floods, no other 
Use being made of the Rivers than to supply occasionally the 
waste of water in the Canals. 

“T warmly wish Success to every Attempt for Improvement 
of our dear Country, and am with sincere Estcem, 

“Yours most affectionately, 
“D, FRANKLIN.” 


“T congratulate you on the Change of our American Minister. 
The present has more favourable Disposition towards us than 
his Predecessor.” 

“To S. Rhoads, Esq.” 


ARTIFICIAL FRESHETS. 


An elaborate account of the early operations of the Lehigh 
Coal and Navigation Company says: “The descending naviga- 
tion by artificial freshets on the Lehigh is the first on record 
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A work was published in Philadelphia in 1795, entitled a 

“Historical Account of the Rise, Progress, and Present 
State of the Canal Navigation in Pennsylvania, by direction of 
the President and Managers of the Schuylkill and Susquehanna, 
and the Delaware and Schuylkill Navigation Company.” Robert 
Morris was president of both these companies. This publica- 
tion states that in 1789 a few citizens of Pennsylvania had united 
“by the name of the Society for Promoting the Improvement 
of Roads and Inland Navigation,” and the number of members 
soon increased to more than one hundred, residing in various 
parts of the state. By appeals to the legislature, appropriations 
for a number of roads were obtained, and charters and a small 
amount of pecuniary assistance had been granted to the canal 
companies mentioned above. Work on both these projects had 
been commenced, and some progress had been made, but the 
necessity of additional capital and improved methods of pro- 
curing it was already keenly felt. 

The introductory remarks explain the hopes and expecta- 
tions then cherished, in the statement that by “canals a people 
may be supplied with grain, forage, fuel, materials for building, 
and also all other heavy and raw materials for manufactures, 
which otherwise would remain of little value at a distance from 
the place where they are wanted, because of the great expense 
commonly attending their transportation by carriages, &c., for 
a barge of a reasonable size, worked by two men and drawn by 
two horses, can transport seventy or eighty tons; which weight, 
by any other carriage, would have required forty men and 
about sixty horses. This calculation is made for the canals in 
England, where, by means of turnpikes, a level country and 
improved roads, land carriage has a great advantage over any 
land carriage that can, for many years, be completed through- 
out the greater part of the United States.” 

The society, in a memorial addressed to the Pennsylvania 
legislature in 1791, had suggested as works worthy of favorable 
consideration, quite a number of important projects. The list 
included an improvement of the navigation of the Delaware 
from the tidewater at Trenton Falls to Lake Otsego, the head 
of the north-east branch of the Susquehanna; and an improve- 
ment of Susquehanna navigation, to be connected with the 
Schuylkill on the east, and Ohio and the great lakes on the west. 


which was used as a permanent thing, though it is stated that 
in the expedition of 1779, under General Sullivan, General 
James Clinton successfully made use of the expedient to extri- 
cate his division of the army from some difficulty on the east 
branch of the Susquehanna by erecting a temporary dam 
across the outlet of Otsego lake, which accumulated water 
enough to float them, when let off, and carry them down the. 
river.” 

The “artificial freshets” here referred to were probably one 
of the first important and successful efforts made in this coun- 
try to materially improve the methods of navigating interior 
streams, and the fact that General James Clinton was able to 
render essential service in the manner indicated may have had 
an important bearing on canal development, inasmuch as he 
became an earnest advocate of the construction of the Erie 
Canal, and inspired with his zeal his son, De Witt Clinton, 
whose signal triumph was only the realization of the hopes of 
his father. 

These artificial freshets of the Lehigh Coal and Navigation 
Company were produced at stated intervals, and generally daily 
during the season of navigation, before its canal was constructed , 
by storing water in the pools of dams across the river, of log 
crib-work, filled in with stones. Wide sluices, for passing rafts 
and coal arks, were made in these dams, and they were readily 
opened and shut by one man, by means of hydranlic pressure, 
acting in a contrivance designed by Josiah White, which was 
known by the name of the “bear-trap lock.” The arrangement 
was very simple and ingenious, and fully answered the intended 
purpose, 


AMERICAN CANALS. 


COST OF LAND CARRIAGE IN PENNSYLVANIA IN 1791. 


One of the estimates made in reference to the probable earn- 
ings of the Schuylkill and Susquehanna Canal states that “the 
present price of land carriage from Middletown to Philadelphia 
is 5s. 6d. per cwt., or for twenty tons, £110.” This was presum- 
ably Pennsylvania currency, £3 being equal to $8, or £1 to 
$2.66%. The movement of twenty tons, therefore, cost $298.33, 
or $14.66 per ton. The present distance by rail is ninety-six 
miles. The cost per ton per mile was about 15} cents. 


PROVISIONS OF EARLY CHARTERS. 

One of the provisions in a paper styled Heads of a Plan Sug- 
gesting the Nature of the Restrictions and the Protection that 
Should be Established in Connection with the System of Char- 
tering Companies, or of Having Works Built by “Constructors 
Entitled to Tolls,” which the legislature of Pennsylvania con- 
cluded to adopt, was as follows: “By an article in each con- 
tract, the Government shall be restrained from laying out or 
establishing turnpikes or toll navigations, in a second instance, 
during years, which would destroy or diminish the income 
or revenue of turnpikes or toll navigations which they had 
established in the first instance.” 

In a memorial addressed by the Schuylkill and Susquehanna 
Canal Navigation Company to the legislature, they asked for a 
modification of their charter or contract relating to tolls, and 
siated that “as by the act of incorporation, although some 
parts of the said canal navigation may be finished and in use 
before the whole distance of seventy miles can be completed 
yet the company are not enabled to receive toll for that fare 
except at the rate of one dollar for seventy miles, or the whole 
distance, which is only one cent, or three-sevenths of a cent 
per mile, whereas the Delaware and Schuylkill Canal is allowed 
one-sixteenth of a dollar per mile whenever any part thereof is 
finished.” 

EFFECT OF REVOLUTIONARY WAR IN POSTPONING ACTIVE OPERA- 
TIONS. 

The appendix states that the summit level of the Schuylkill 
and Susquehanna Canal had been examined and leveled by a 
committee appointed by the American Philosophical Society, 
but it adds that “the dark and distressing period of the Revotas 
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tion necessarily suspended all improvements of this nature, in 
every part of America, until the glorious era of the peace and 
independence of the United States, when they were first re- 
sumed in the states of Virginia and Maryland, upon the Poto- 
mac, under the auspices of the illustrious Washington, during 
his short recess from his public labors; next in the state of 
Pennsylvania; and speedily afterwards, with a noble emulation 
of public spirit, in most of the other states, according to their 
natural advantages, as New York, Connecticut, Massachusetts, 
the Carolinas, &c.” 


WASHINGTON’S VIEWS AND LABORS. 


The labors of Washington here referred ‘to, had a marked 
influence in directing general attention to the importance of 
improving the channels of communication between the At- 
lantic coast and the interior districts, lying west of the Alle- 
gheny mountains. Thitherward a strong stream of immigration 
had at last been directed. After closely hugging the seaboard 
during the first century and a half that succeeded the establish- 
ment of settlements in Massachusetts and Virginia, and after 
the strong obstacles to a fulfillment of the prophetic saying 
that “Westward the course of empire wends its way,” which 
arose from Indian, French, and Spanish hostitities, had been, 
to a great extent, removed, the chief barriers to extensive 
migrations to the rich prairies of the west was the expense of 
transportation for surplus products from western Pennsylvania, 
western Virginia, Kentucky, and Ohio to available markets. 
For a considerable period the only resort was down the Ohio 
and Mississippi,—the cost of movement over the mountains 
being so excessive as to absolutely prohibit the sending of 
bulky dead freight in either direction. A vivid picture of some 
of the embarrassments arising from this condition of affairs, 
and of the danger it generated that all the inhabitants of the 
Mississippi valley would form new political affiliations, and 
thus make their settlements perilous rather than a pillar of 
strength to the colonies which had emerged triumphantly, but 
terribly exhausted, from a struggle with Great Britain, is fur- 
nished in a letter addressed by General Washington, on October 
12th, 1788, to the Marquis de Chastelleux. After saying that 
“the flank and rear of the United States are possessed by other 
powers, and formidable ones, too; and how necessary it is to 
apply the cement of interest to bind all parts of the Union 
together by indissoluble bonds—cspecially that part of it which 
lies immediately west of us, with the Middle states,”—he adds 
these very important statements: “The Western states (I speak 
now from my own observation) hang upon a pivot. The touch 
of a feather would turn them any way. They have looked down 
the Mississippi till the Spaniards, very impoliticly, I think, for 
themselves, threw difficulties in the way; and they looked that 
way for no other reason than because they could glide quietly 
down the stream, without considering, perhaps, the difficulties 
of the voyage back again, and the time necessary to perform 
it, and because they had no other means of coming to us but 
by land transportation and unimproved roads. These causes 
have hitherto checked the industry of the present settlers; for 
except the demand for provisions, occasioned by the increase 
of population, and the little flour which the necessities of the 
Spaniards compel them to buy, they have no incitement to 
labor. But smooth the road and make the way easy for them, 
and then see what an influx of articles will be poured upon us, 
how amazingly our exports will increase, and how amply we 
shall be compensated for any trouble and expense we may en- 
counter to effect it.” 


EARLY CANAL 


POLICY OF STATE GOVERNMENTS. 

HE policy adopted by several of the important states is 
T indicated by the following statement of the general prin- 
ciples approved by the legislature of Pennsylvania, after duly 
considering the appeals and memorials made in 1791 and suc- 
ceeding years by the society for promoting the improvement 
of roads and inland navigation, viz.:— 

“That the legislature, although animated by the warmest 


THE CHESAPEAKE AND OHIO PROJECT. 


The reasons thus cogently expressed doubtless form the prin- 
cipal causes of the ardent devotion manifested by Washington, 
at various stages of his career, to the creation of practicable 
connection between the waters of the Chesapeake and the Ohio. 
Largely through his instrumentality, a charter for the construc- 
tion of such a work was obtained from the states of Virginia 
and Maryland, and also valuable grants of land and money. 
This was the first important and extensive work designed to 
connect the Atlantic seaboard and the western states on which 
a vigorous commencement was made, and Washington was the 
first president of the company formed to prosecute that under- 
taking. His attention had been called, during the revolutionary 
struggle, to the importance of the natural advantages for secur- 
ing a cheap through water route which existed in New York, 
but he preferred to give close attention to the project which 
was designed to establish such an important channel through 
the regions with which he was most familiar, and which he 
had personally explored during, previous to, and after his con- 
nection with the ill-fated Braddock expedition. 

The Chesapeake and Ohio Canal,-however, was too expen- 
sive an undertaking to be completed during Washington’s life. 
Even its extension to Cumberland, like the early canal projects 
of Pennsylvania and New York, required many years of effort, 
and renewals of exertion after postponements or partial aban- 
donment. 


SLOW PROGRESS OF IMPORTANT EARLY CANAL PROJECTS. 


A forcible indication of the financial and other difficulti2s 
with which the pioneer projectors had to contend is furnished 
by the statement that the Schuylkill and Susquehanna, subse- 
quently called the Union Canal, eighty-two miles in length, and 
designed to furnish a channel between the Schuylkill river, 
near Reading, and Middletown, on the Susquehanna, which 
was located in 1762 (at an earlier period than any other canal 
in the United States), was not actually commenced until 1791, 
nearly thirty years after the original surveys were made. Four 
miles of the line, however, were opened in 1794, but work was 
suspended from 1795 until 1821, and the entire line was only 
completed in 1827, sixty-five years after the first surveys were 
made, and thirty-six years after actual work was commenced. 
Nor was this dilatoriness exceptional. 

In 1764 the second canal survey was made. It was over the 
route intended to connect the Chesapeake bay with the Dela- 
ware river. In 1769 a second survey of this route was con- 
ducted under the direction of the American Philosophical So- 
ciety; but work was only commenced on the Chesapeake and 
Delaware Canal, 184 miles long, in 1804, and subsequently sus- 
pended. The line was relocated in 1822, and completed in 
1829, sixty-five years after the first survey was made, and 
twenty-five years after work was commenced. The Chesa- 
peake and Ohio Canal, with which Washington was closely 
identified in its early stages, and which was originally designed 
to furnish a practical water route corresponding very closely 
with the line followed by Braddock’s expedition, inasmuch as 
the scheme contemplated a line from Georgetown, District of 
Columbia, to Pittsburgh, was vigorously commenced in 1828, 
and in 1850 180 miles of the line, leading from Cumberland to 
Georgetown, were opened. 

There were similar delays or postponements in all the early 
canals of material magnitude, and only the shorter and cheaper 
lines, intended mainly to serve local purposes, to most of which 
reference has already been made, were finished in a compara- 
tively brief period. 


FIN ANCIERING. 


zeal for the improvement of the country, by means of roads 
and inland navigation, yet could not subject the finances of the 
state (even if adequate) to the burden of the whole; yet they 
would make liberal appropriations of public money for the 
improvement of such roads and navigable waters, as, lying too 
remote from the more populous parts of the country, and the 
inhabitants but thinly settled, rendered it impracticable for 
them either to improve their own roads and waters by sub. 
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scriptions or the usual county taxes; and the profits of the tolls 
would yet be too small to induce companies to undertake the 
work at their own expense; but that in the more settled parts 
of the country, especially near the metropolis, they Would be 
ready to incorporate companies, for the gradual and progressive 
improvement of roads and waters, where the tolls would be 
sufiicient to recompense the subscribers or stockholders, and 
the charge would fall according to justice upon those who were 
to be benefited, in proportion to the use they might make of 
such roads and waters.” 

Tn accordance with these principles the legislature of Penn- 
sylvania granted several charters for the formation of canal and 
turnpike companies and made appropriations for the construc- 
tion or improvement of state roads and the “clearing and 
making navigable certain parts” of sundry rivers in the com- 
monwealth. The appropriation for the improvement of rivers 
made in 1791 amounted to £20,270 ($2.663 to the £). The pro- 
posed aid was distributed to rivers in all portions of the com- 
monwealth, including the Delaware, Lackawaxen, Lehigh, 
Schuylkill, Susquehanna, Juniata, Sinnemahoning, Allegheny, 
French Creek, Conemaugh, and Kiskiminetas. At the same 
time road appropriations amounting to a considerable sum 
were made. In 1792 £8,000 additional river appropriations 
were made, and aid was granted to a number of road projects. 
The total river and road appropriations of 1791 and 1792 
amounted to £86,160. In 1798 $14,338 were appropriated to 
roads. But although these river and road improvenients ren- 
dered some aid to local interests they furnished very imperfect 
aids to the transportation requirements of the time, and a very 
decided advance resulted from the passage of an act of incor- 
poration, in 1792, of the first important turnpike company 
organized in the United States. 


EARLY AGITATION OF THE ERIE CANAL PROJECT. 


Canals of considerable length were too expensive to be prose- 
cuted with great energy in any portion of the Union before the 
present century, or even during the first decade of the nine- 
teenth century. Fair beginnings had been made in a number 
of quarters, one of the most important being in connection 
with preliminary steps for the construction of a portion of the 
Erie Canal. Sir Henry Moore, a provincial governor, had called 
the attention of the legislature of New York to the importance 
of a connection of the Hudson with lake Erie by “an artificial 
river” in 1768. A private company constructed a small link 
in the route at a comparatively carly date, and efforts had been 
made about 1808 or 1809 to induce the Federal Government to 
co-operate with the state. It was probably about this period 
that Thomas Jefferson made the famous remark that the canal 
might be finished a century later. 

The slow progress that had been made at that date in con- 
nection with various canal enterprises, and the lamentable 
failure of a variety of financial expedients, were sufficiently 
discouraging to render the completion of such a gigantic under- 
taking as the projected Erie Canal only a thing to be hoped for 
as a future possibility. 


TRIBULATIONS OF THE UNION CANAL COMPANY. 


The financial history of the Union Canal, of Pennsylvania, 
the project for connecting the Delaware and Susquehanna 
rivers, already referred to, which was one of the earliest if not 
the first scheme of considerable magnitude to receive very 
serious attention, illustrates the difficulties that attended many 
of the pioneer canal projects. This company was declared to 
be hopelessly insolvent in March, 1885, in a legal report filed in 
one of the courts of Philadelphia, which recommended that it 
should be sold at sheriff’s sale. 

The Union Canal was the outgrowth of a scheme first agitated 
about 1760 for improving the navigation of the Schuylkill, 
which, after a small amount of work was done, was revived in 
1771, and then made part of a project for uniting the waters of 
the Susquehanna and Schuylkill, officially reported to be feasi- 
ble. Mainly on account of the disturbing influences arising 
from the Revolutionary War, this project was allowed to 
slumber until 1791, when it was. decided that the proper plan 
would be to organize a company to do the work. The capital 
was fixed at 1,000 shares at $400 each, and the title of the com- 
pany was agreed to be the Schuylkill and Susquehanna Naviga- 


| tion Company. The legislature passed the act of incorporation 


September 29th, 1791. Books for subscription were shortly 
afterward opened. Such was the interest and excitement that 
40,000 shares were subscribed for, although there were but 1,000 
to be sold. In this dilemma the managers resorted to a lottery 
to determine who'should be the successful bidders. The chances 
for the prize were one in forty, and the lucky holder of the 
drawn number had the privilege of buying the stock at par, 
whilst thirty-nine others just as anxious were excluded. 

The persons interested in this project were desirous to have 
the work very complete. It was not enough that the com- 
merce of the Susquehanna and the fruitful counties upon that 
river should be. brought to the Schuylkill. The banks of the 
latter, in 1791, were as secluded and almost as wild as they had 
becn a century previous. Trade was conducted on the Dela- 
ware, and in order to complete the scheme it was considered 
necessary that a canal should be built between the Delaware 
and Schuylkill, so that the produce coming down the latter 
from the west could be carried over and landed at the wharves 
of the merchants of the city. To accomplish this object the 
Delaware and Schuylkill Canal Company was chartered by act 
of April 10th, 1792. Power was given to the company to take 
water from the Schuylkill anywhere between the mouth of Stony 
creek, at Norristown, and the northern boundary of the city 
of Philadelphia., The capital was 2,000 shares, at $200 each. 
The stock was promptly taken, and the company organized by 
the election of Robert Morris, president; Timothy Matlack, 
secretary, and Tench Francis, treasurer. The work was com- 
menced in November, 1792, near Norristown Mills, and prose- 
cuted for some years. 

With Robert Morris, the famous financier of the Revolution, 
at the head of these organizations, they commanded such an 
unusual degree of public confidence that they were regarded 
as the leading canal enterprises of the country. Unfortunately 
they were overwhelmed with disaster. “Either on account of 
errors in plans adopted, miscalculations of cost, failure to pro- 
cure the necessary means, financial convulsions, or a combina- 
tion of ail these difficulties, they were compelled to suspend 
their operations after an outlay of $440,000, which was an im- 
mense sum in those days. This suspension, and an interrup- 
tion of active operations on the Chesapeake and Delaware 
Canal, which occurred a few years later, had a disastrous or 
discouraging effect on all similar projects for a considerable 
period. 

On the 2d of April, 1811, the legislature passed an act to 
incorporate “the Union Canal Company, of Pennsylvania.” 
The name was chosen because the new corporation was really 
a union of the old Schuylkill and Susquehanna and the Dela- 
ware and Schuylkill canal companies. The preamble recited 
that those corporations had made strenuous efforts to carry out 
the objects of their charters, but had failed. They were, there- 
fore, dissolved, and a new company formed of the stockholders 
of the old corporations, whose relative rights were adjusted in 
the new distribution of the capital. 


RAISING MONEY BY LOTTERY SCHEMES. 


Work was again interrupted by the war of 1812, and com- 
paratively little was done until a mode for raising funds to con- 
tinue operations was furnished by the passage of an act March 
29th, 1819, granting an interest of 6 per cent. to subscribers to 
stock of the canal, with the understanding that the money 
needed for paying such interest should be derived from a lot- 
tery or series of lotteries authorized. To increase the. feasibility 
of this scheme, the company was granted a monopoly of the 
right of conducting lotteries in Pennsylvania. This programme 
was materially strengthened by the passage of an act on March 
26th, 1821, by which the state was pledged to pay any deficiency 
of interest which the lottery could not produce. 

A power to issue lottery tickets had been part of the original 
scheme, and granted by an act passed April 17th, 1795, but up 
to 1810 the company had only realized about $60,000 from the 
lottery. Subsequently the lottery operations became quite 
lucrative and a source of great abuses. 

The plan of aiding the Union Canal by giving it exclusive 
authority during a considerable period to establish lotteries 
was by no means peculiar to Pennsylvania. It seems to have 
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been a favorite resource with adjacent states for the nominal 
accomplishment of similar purposes. A lengthy address, issued 
in Philadelphia in 1833, setting forth the evils of the lottery 
system, said that there were more than two hundred lottery 
offices in that city, and that there had been offered for sale in 
them during the year, tickets in 420 schemes, authorized by New 
York, Virginia, Connecticut, Rhode Island, Delaware, Maryland, 
and North Carolina. The sale of tickets in all these schemes, 
which represented aggregate prizes of $53,136,930, was prohibited 
by law in Pennsylvania, except 26 schemes for the benefit of the 
Union Canal, which represented prizes amounting to $5,818,056. 
In commenting upon these facts the address referred to said: 
“Thus the people of Pennsylvania have been made to con- 
tribute to the internal improvements of New York, Virginia, 
Connecticut, Rhode Island, and North Carolina, Maryland and 
Delaware, as well as to pay a large sum to a company of their 
own state, whose grant has expired. Pennsylvania, by 
being the great mart for nearly all the lotteries of the United 
States, has reason for emphatic complaint. In defiance of all 
her legislative prohibition of foreign lotteries, her citizens are 
annually subsidized to an immense amount; perhaps for a 
church in Rhode fsland, or a rail road through the Dismal 
Swamp, or for other improvements in which she has as remote 
a prospect of interest or advantage.” 


COMPLETION OF THE UNION CANAL. 


Partly on account of the increased success of lottery opera- 
tions, and partly on account of the material aid derived from 
the substantial assurances furnished by the act of 1821, the 
managers of the Union Canal were enabled to resume opera- 
tions in that year, and in about six years from that time the 
work was finished, thirty-seven years after the commencement 
of construction, and sixty-five years after the first survey. The 


Union Canal was nearly eighty miles long, from Middletown, 
on the Susquehanna, to a point on the Schuylkill a short dis- 
tance below Reading, and was adapted to the use of boats of 
twenty-five to thirty tons’ burthen. At Middletown it was con- 
nected with the Pennsylvania Canal, leading, by various con- 
nections, to Pittsburgh and Erie, to Tioga in the north, and to 
the Bald Eagle, on the west branch of the Susquehanna. At 


, Reading it was connected with the works of the Schuylkill 


Navigation Company, leading to Philadelphia. In 1828 the 
cost of the Union Canal was estimated at $1,600,000, and its 
small locks, and the probability that much of the business of 
the Susquehanna would be conducted over the projected Phila- 
delphia and Columbia Railroad, were referred to in that year as 
causes likely to militate against its financial success, and these 
apprehensions proved to be well founded. 


OTHER EARLY CANALS IN PENNSYLVANIA. 


Charles Miner, writing in 1833, in describing the com- 
mencement of operations by Messrs. White & Hazard, in 1818, 
to improve the navigation of the Schuylkill, says:— 

“The only canals in Pennsylvania, at that time in navigable 
order, were one of about two miles in length, at York Haven, 
on the Susquehanna, and one made by Josiah White at the 
Falls of Schuylkill, with two locks, and a canal three or four 
hundred yards long.” Of the latter work a memoir of Josiah 
White says: “He bought a country place, with an unimproved 
water power, about five miles from Philadelphia, at the Falls 
of Schuylkill. Here he began his engineering operations with 
an effort to improve that water power. . . . Josiah White built 
adam in the river Schuylkill, and a large lock, of cut stone, 
for passing river boats. This was the first lock built on the 
river, and it was not until after'a very severe and expensive 
struggle with the water that the foundation was laid.” 


KFFECT OF THE COMPLETION OF THE ERIE CANAL. 


GREAT impetus was given to canal construction by the 
completion of the Erie Canal in 1825. Its success inspired 
other states with a desire and determination to build compet- 
ing or connecting lines, and about the same time a number of 
the English canal companies reached the flood tide of pros- 
perity. Their shares were sold ata great premium. A list of 
English canal stocks that had originally cost £1,525 sold in 1821 
for £9,287, or more than six times their par value, and they 
paid dividends exceeding 31} per cent. per annum. From that 
time until 1831 about the same conditions prevailed. The 
stock of one of the English canals, the Chester, only 93 miles 
long, which had originally cost £100, sold for £2,550, and paid 
a dividend of £180, or 180 per cent. on the first investment. In 
1832 the stock of the Schuylkill Navigation Company, of Penn- 
sylvania, sold at an advance of 100 per cent. on the original 
price of shares. Ata later period their stock rose to three and 
a half times its par value. 

With state pride aroused and high hopes of corporate gains 
awakened a canal craze became inevitable. Captain Basil Hall, 
of the British navy, in his travels in North America in 1827 
and 1828, after speaking in glowing terms of the numerous 
advantages derived by New York from the completion of the 
Erie Canal, directs attention to the losses that were likely to be 
inflicted by impracticable and uuprofitable schemes warmed 
into life by the success of the New York canal. He says:— 

“Property of every kind has risen in value, as might have 
been expected, in all those parts of the country through which 
the (Erie) canal passes, and a vast increase, both of exports 
and imports, has taken place in those sections of the state 
which lie between the Hudson and the lakes, all tending to 
increase the wealth and importance of the state of New York. 
But the example of this successful experiment has, I suspect, 
done some mischief in the rest of the American states; for it has set 
agoing a multitude of projects, many of which, Iam convinced, 
can never answer any good purpose, except to such speculators 
as may have sold their original shares at a premium, and then 
backed out of the scrape, pretty much as many of the joint 
stock company jobbers did in England in 1825.” 


He thought Ohio was more fortunate, and that her canal sys- 
tem was likely to be very effective. He said that her inhabi- 
tants had made judicious efforts ‘‘to take advantage of their 
peculiar situation, and to co-operate with rather than rival 
their sister state. By means of canals, stretching from the very 
centre of that fertile region, they can now (1827-28) send their 
produce to lake Eric, from whence it may enter the grand 
canal at Buffalo, and so find its way to Lockport, Rochester, 
and Albany, and from thence its course to the sea at New York, 
down the Hudson, is an affair of a few hours. On the other 
hand, if the southern market is deemed preferable by the in- 
habitants of the state alluded to, they may send their produce 
by canals into the river Ohio, which joins the Mississippi, and 
thus it will float swiftly down to New Orleans.” 


UNPROFITABLE CANALS. 


Although some important works had been commenced and 
a few had been finished before the completion of the Erie Canal, 
yet largely on account of the impetus given by its early triumphs 
and the success of a few canal companies, the work of con- 
struction was prosecuted with great vigor during the period 
from 1825 to 1840. A summary of the length of the lines fin- 
ished and the financial results is furnished in the following 
extract from the United States Census Report for 1880 on 
Agencies of Transportation:— 

“ Adding together the totals of operating and abandoned 
canals, we have a grand total of 4,468 miles of canals, costing 
approximately $214,041,802. Of these, 1,953 miles are now 
abandoned, and a large portion of the remaining 2,515 is not 
paying expenses. This is largely due to railroad competition. 
All the canals in the New England states are abandoned for 
commercial purposes. The Middlesex Canal was, perhaps, the 
most successful up to the time of the construction of the Boston 
and Lowell Railroad in 1835, and it paid expenses and a dividend 
of about 6 per cent. for a number of years. The Oxford and Cum- 
berland Canal, costing a moderate sum, did a fair business previ- 
ous to the construction of the Portland and Ogdensburg Railroad. 
The Blackstone Canal, in Massachusetts and Rhode Island, 
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passing through a rich region of country abounding in manu- 
factories, was built in the best manner, but was never profit- 
able. The Farmington and Hampshire and Hampden canals 
sunk $1,089,425. In New York state, 356 miles of lateral canals, 
costing $10,235,314, have been abandoned; in Pennsylvania 477 
miles are abandoned, costing $12,745,780; in Ohio, 205 miles, 
costing $3,000,000, have been abandoned. Indiana, with the 
aid of her creditors, constructed 879 miles of canals, costing 
$6,325,262, all of which were abandoned upon the construction 
of railroads along the lines of the canals. The most enterpris- 
ing and sagacious men in the country were engaged in pro- 
jecting and building these canals, but their expectations with 
regard to them were never realized.” 

The following figures are taken-from the official records of 
the year 1880, of the results of working the canals which had 
not been abandoned:— 


State. Mileage. Cost. Grossincome. Expenses. 
New York........ 0%. AbeceOno 608 $68,229,416 $1,239,448 $1,099,974 
New Jersey.nc<<<-.cscercoes 171 10,776,353 635, 108 461,762 
Pennsylvania...... Sievssshers)s/s 529 37,706,645 1,562,018 588,024 
Dela Wareseaca cccicsisse si. 06 14 3,730,230 201,783 62,245 
(Mary lAINCl prememiets lester vise. ste <= 104 11,290,327 372,616 Di BIH E | 
Virginiat..... sss AOC ERO Oe 44 4,042,363 104,048 71,632 
INGrthi Carolina, news eet 13 300,000 8,000 3,000 
GE OI PIA srcaie sles cleleie cleloicte sates 25 1,907,818 8,200 14,362 
MlOriddmeacvrtatisisleapisine so BLO 70,000 Not returned. 
MOUISIAT A recrsyetsie cree ous Roa Les) 2,030,000 27,840 13,650 
PGES over obsts <a.5\6 eiicinciestiniie 8 340,000 4,535 8,454 
TUTTOIS <0: oror5/are sis. o-0.0:0 a siei70 102 6,557,681 107,605 125,601 
OMIT Int a Diistec rete teie ees ole lofeietore'a 3 7,425,800 52,519 28,532 
ODIO, see's csiesisiclels ss eee oe )sis 674 15,022,503 214,891 223,643 
Oregon..... Sootomdbooncnta 2 600,000 Not returned. 


Total for United States.2,515 $170,028,636 $4,538,620 $2,954,156 
VARIATIONS IN THE CONSTRUCTION AND SIZE OF CANALS. 


As compared with the primitive canals of some other coun- 
tries, a number of the American lines represented, from the 
outset, a marked improvement in several particulars; but lack of 
capital generally prevented the construction of artificial water- 
ways large enough to admit boats of considerable capacity, and 
this defect was so damaging that enlargements became neces- 
sary on nearly every work that was destined to obtain a promi- 
nent position. 

An early indication of the inconveniences and lack of ability 
to compete with large-section canals, which would be likely to 
result from the methods pursued in the construction of some 
of the canals of Pennsylvania, is furnished by the following 
remarks in reference to the Union Canal, which had locks only 
seventeen feet wide, written in 1828: “Unquestionably, canals 
of smail section can be made in less time, with less expense, 
and require less water than canals of large section, and may, 
therefore, be frequently more beneficial to a company than the 
latter, particularly if the amount of the trade, or rather of the 
tolls, be not influenced by the size of the canal; but to the 
public at large, to those using the navigation, the expense of 
transportation is much less on the large canal, for two men, 
one boy, and a horse are required for every boat of twenty-five 
tons. The employment of an additional horse, which will occa- 
sion but a very small addition to the expense, will be sufficient 
for a boat of forty-five or fifty tons. In our commonwealth 
(Pennsylvania) it may be thus stated:— 


2men, at 75 cents each.......0sesesessces Meisteiescetie oe eee Soonnac 3846!) 
Ihoy jab O0iceni ts: fects sleeaas sels lecie aaieeaielewinn chaise oeerie ee 50 
1 horse, at 50 cents...... Mnonepae jagud0e OIC eipyermieiels\slasute Aertel 50 
$2. 50 
for twenty-five tons, or 10 cents per ton for a given distance. 
2men, at ‘75 cents Cach.....-.sccse Sisters @s1a's\s eisloaistsisicieie crs'eirecote $1 50 
1 boy, at 50 cents..........- Biatersiels B 5:0. wle’ore elotatnreialeseiaiolue)sieieieverster -- 60 
2 horses, at 50 cents.......... srsleniorereatelstevereieae Slarerstorottieierers coeveee 1 00 
$3 00 


for 50 tons, or only 6 cents per ton for the same distance, 


“To each of these estimates must be added the toll, which 
will be less on the small canal. If, therefore, the increased toll 
(which will be necessary to pay on the large and consequently 
more expensive canal) be less than the amount saved in the 
transportation thereon, it will conduce more to the public 
interest to adopt it, if a sufficient supply of water can be ob- 
tained, particularly if such canal be intended to communicate 
with canals of large section and considerable extent.” 

In other words, the cost of transportation, exclusive of tolls, 
was nearly twice as great on a canal on which only 25-ton 
boats could be moved as on a canal adapted to the movement 
of 50-ton boats, and on this question of capacity the utility of 
many of the canals constructed in this country has hinged. 

In determining the size or capacity of canals, one of the im- 
portant questions to be considered was the difficulty of obtain- 
ing sufficient quantities of water to feed or supply large struc- 
tures. The additional expense also created obstacles of grave 
importance during an era when capital was exceedingly scarce. 
The enlargements made from time to time greatly cheapened 
the cost of movement, and a principal cause of the marked 
reductions in the actual charges imposed at various periods is 
the economical benefits resulting from the substitution of large 
for small boats. Another element of economy is the substitu- 
tion of steam for horse power. Reductions of tolls have also 
helped to reduce rates, especially where they have been so im- 
portant as those made on the Erie Canal. One of the calcula- 
tions is that the cost of moving one ton per mile on a large 
canal is 41} per cent. of the cost of movement on a small canal, 
and by enlargements and the use of steam power the cost, ex- 
clusive of tolls, has been reduced to less than three mills per 
ton per mile. 

The advantages resulting from enlargements of canals, to- 
gether with contrasts of the benefits realized or anticipated from 
canals with the results derived from some of the early railroads, 
are illustrated by the following statements:— 


COST OF TRANSPORTATION ON CANALS OF VARIOUS SIZES AND ON 
EARLY RAILROADS. 


A report of Mr. Josiah White, acting manager of the Lehigh 
Coal and Navigation Company, dated Philadelphia, January 
12th, 1829, says:— 

“Perhaps some remarks on our experience with our railroad, 
on which has been transported upwards of 6,000 tons, may 
settle the question, with some of our stockholders, who have 
doubted the policy of canaling the valley of the Lehigh, in 
place of making a railroad. I, therefore, give the cost of trans- 
portation on our railroad and also on the Erie Canal; 
both are given without tolls or repairs of road or canal. 


Cost of Transportation on our Railroad for the Year 1828. 


Mules and horses. COSE 5 sje) arses) eleteieielnisies sa) 14 cent per ton a mile. 
Hands... csisateieceiesy <witnins si ecineeseasce «----14 cent per ton a mile. 
Repairing wagons..... aie sietereiguetsinie lai seoeeeess € cent pertona mile. 
OUfOY WEEONS ice -clesie vs se vse cme eerie sate -$ cent pertona mile. 

TOS iis wrersiclvins oiiew nections stesicis + .....37%%5 cents per ton a mile, 


full load one way, and the whole cost divided into the distance 
one way only. 


Cost of Transportation by the Erie Canal (Exclusive of Tolls). 


For boats of 40 tons burthen, 1 cent per ton a mile; full 
loads one way and returning empty. Calculated as per the 
railroad. 

Calculating on same data as above, on a boat of 67 tons, such 
as will be adapted to the Delaware Canal, transportation will 
cost 75 of acent per ton a mile; and for a boat of 134 tons 
burthen, adapted to the Lehigh Canal, } cent per ton a mile; 
the latter being less than one-sixth the cost per mile, as per our 
railroad.” 


COST OF CANAL 


COST OF CANAL 


es average tolls on several important American canals in 

1832 were two cents per ton per mile, and the cost of 
movement one cent, making three cents per ton per mile the 
sum usually paid for transporting articles which were not sub- 
jected to exceptionally high or exceptionally low tolls. These 
charges were cited in a memorial of the Chesapeake and Ohio 
Canal Company to Congress, in 1832, as the standard American 
rates at that time. 

The tolls on the Union Canal, of Pennsylvania, in 1831 varied 
from half a cent per ton per mile to two cents, with the charac- 
ter of the article, two cents being imposed on household furni- 
ture, marble, merchandise, rosin, salt, tar, and window glass, 
and half a cent on clay, earth, and stone. A number of articles 
were charged one cent, and others #, 1}, 13, and 1% cents. Simi- 
lar tolls were established at the outset on the Pennsylvania state 
canals, but subsequently they were frequently thanged. 

COST OF TRANSPORTATION ON THE ERIE CANAL. 


An annual report of the Auditor of the Canal Department of 
the state of New York contains a table showing that average 
charges for canal transportation for the periods named below 
had been as follows:— 


Up freight per ton from Down freight per ton 


Average from— Albany to Buffalo, from Buffalo to Albany. 
Tolls. Freight. Tolls. Freight. 
1830 to 1833, 4 years...... $18 65 $9 85 $8 80 $8 84 $4 74 $4 10 
1834 to 1837, 4 years...... 1800 657 1143 715 328 38 87 
1838 to 1841, 4 years...... 1610 6 57 953 694 328 3 66 
1842 to 1845, 4 years...... 117 6 57 518 593 328 265 
1846 to 1849, 4 years...... 78-480) 305, 590 292 2:98 
1850 to 1853, 4 years...... 605 3 76 2207 SOs0 (ee Sole 0 
1854 to 1857, 4 years...... 505 292 2138 486 219 267 
1858 to 1861, 4 years...... 245 224 i121 854 151 2.03 
1862 to 1865, 4 years...... 252 1 22 130 466 211 255 
1866 to 1872, 7 years...... 260 1 05 155 413 180 233 


F. A. Alberger, in a letter addressed to the Senatorial com- 
mittee on transportation routes, dated Buffalo, December 1st, 
1873, said: ‘‘The toll-freight on a barrel of flour from Buffalo to 
Albany in 1830-31-32 was 55 cents; carriers’ charges, average, 
43 cents; in 1823, 89 cents; carriers’ charges, average, 49 cents; 
from 1833 to 1846, 85 cents; carriers’ charges, average, 363 cents; 
from 1845 to 1851, 81 cents; carriers’ charges, average, 312 
cents; from 1850 to 1858, 23 cents; carriers’ charges, average, 
204 cents; from 1857 to 1861, 15 cents; carriers’ charges, average, 
20% cents; in 1861, 19 cents; carriers’ charges, average, 27 cents; 
from 1861 to 1870, 28 cents; carriers’ charges, average, 27 cents; 
from 1869 to 1873, 11} cents; carriers’ charges, average, 26383; 
cents.” 

The Auditor of the New York Canal Department, in his re- 
port on the tolls, trade, and tonnage of the canals for 1872, 
gives the average sum per ton per mile received by the carrier, 
at 10.02 miles, including state tolls. In the same report he 
gives the average amount per ton per mile received by the 
carrier from 1856 to 1872, as follows:— 


Mills. Mills. 
USSG cision ea cteleliseelvesieesa ATEAO BGO oe cas cisiciss rele sielc'ss cccieie 10,10 
1B57...ccccccee cocccccccvcce 109) LBGOLs oie atsioiteieiate slots wloloierc seis eve 10.00 
USDS, 2.210.000 jsiee sie wivisewieviasie TOT VW 1867 once ce sleces cic sci nae. GO) 
1859. .2.0¢0-se08 oor ° 6.72 | 1868.0, dais sees susie cnissa vices 8.80 
1860....... ai eisai rielaiw eerie viele 9/94 WA SCOT areicie eis) n0:8 sjele.alerss\ 0 s\els «iste 9.20 
TSG L. csjecatawn ssiareoieiaise¥ale\oisin\« 010,08 | 1870.......222000 coccceccses 8.30 
1862..c.ccscces s dna waleisioeis's SOOO DLO UL. siete lalousleieiais sin'sieisteienjaxele.e 10.02 
WSG8amestsicinin s\cisieisies Cowes ee SaaS |B ey Par Somodots | OOadOObes nme 10.02 
1864... 00200 veccccecs Bafeleiaie 10.15 


The average amount received by the carrier, including the 
state tolls for the seventeen years ended with 1872, was 9.14 
mills per ton per mile, including the carriers’ profits, which is 
an average from Buffalo to Troy, 345 miles, of $3.15 per ton, 
and from Buffalo to New York, 500 miles, of $4.57 per ton of 
2,000 pounds. State Engineer Taylor, in his special report of 
1863, on canal enlargement, makes the cost per ton per mile 
on the present Erie Canal 2.16 mills and 1.04 mills per ton per 
mile with a (projected) re-enlarged Erie Canal of capacity for 
boats o1 600 tons. 
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TRANSPORTATION. 


He gives the relative cost of transportation as follows: Old 
Erie Canal, 4 feet water, boats 76 tons, cost 4.14 mills per ton 
per mile; enlarged Erie Canal, 7 feet water, boats 210 tons, cost 
2.16 mills per ton per mile; re-enlarged Erie Canal, 8 feet water 
boats 690 tons, cost 1.04 mills per ton per mile. 

Andrews’ Report on Colonial and Lake Trade, published in 
1854, says:— 

“Previous to the construction of the canal the cost of trans- 
portation from Lake Erie to tidewater was such as to nearly 
prevent all movement of merchandise. A report of the com- 
mittee of the legislature, to whom was referred the whole sub- 
ject of the proposed work, consisting of the most intelligent 
members of that body, dated March 17th, 1817, states that at that 
time the cost of transportation from Buffalo to Montreal was 
$30 per ton, and the returning transportation from $60 to $75. 
The expense of transportation from Buffalo to New York was 
stated at $100 per ton, and the ordinary length of passage 
twenty days; so that, upon the very route through which the 


heaviest and cheapest products of the west are now sent to 
market, the cost of transportation equaled nearly three times 
the market value of wheat in New York; siz times the value of 
corn; twelve times the value of oats; and far exceeded the value 
of cured provisions. Prior to the construction of the 
Erie Canal the wheat of western New York was sent down the 
Susquehanna to Baltimore, as the cheapest and best route to 
market. 

“The rates of transportation over the Erie Canal, at its open- 
ing, were nearly double the present: charges (1854)—which 
range from $3 to $7 per ton, according to the character of the 
freight.” 


“DISCRIMINATING” TOLLS ON THE NEW YORK CANALS. 


The same work states that 1845 was the “year in which the 
enlarged Welland Canal first came into serious competition 
with the route through Buffalo. The policy of the state of 
New York has been not only to obtain the largest possible 
revenue from her canals, but also to protect her own manufac- 
tures and products against competition from other quarters; 
and this she has been enabled hitherto most effectually to 
accomplish, by levying discriminating tolls. Thus foreign salt 
was excluded from the western states by a rate of toll about 
twice its whole value. The toll upon this article in 1845 was 
three cents per 1,000 pounds per mile, or $21.78 per ton of 2,000 
pounds (about three dollars per barrel), while the toll upon 
New York state salt was only one-thirteenth part of that upon 
the foreign article. In 1846 (the first year after the opening of 
the enlarged Welland Canal), the tolls on foreign salt were re- 
duced one-half, and a still greater amount on New York state 
salt. The next year a further reduction of thirty-three per 
cent took place; and in 1850 the toll was again reduced one- 
half, so that it is now only one-siath the rate charged in 1846; 
but it is still subject to a tax five times as great as that paid by 
New-York state salt. 

In like manner, railroad iron in 1845 paid a toll of 9 mills. 
In 1846 this was reduced to 5 mills; in 1850, to 4 mills; in 1851, 
to 2 mills, and in 1852, to1} mills. Almost every other article 
of heavy goods and merchandise for up-freight has likewise 


undergone frequent and heavy reductions in toll on the Erie 
Canal since the Welland and St. Lawrence came into competi- 
tion with it. 

Tn the down trade, flour and wheat have been reduced 33 per 
cent.; corn and oats, from 43 mills to 2 mills; pork, bacon, lard, 
and lard oil, from 44 mills to 14 mills; beef, butter, cheese, tal- 
low, beer, cider, vinegar, from 4} to 3 mills. Almost every other 
article of down-freight has undergone like reductions. Like- 
wise, the discrimination in favor of pot and pearl ashes, and 
window glass manufactured in New York state, has been aban- 
doned, the state retaining only a discriminating toll against salt 


and gypsum from other states or countries.” 
These reminiscences of the old way of mafmaging state works 
present striking contrasts with the modern method of abolish- 
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ing tolls on the New York canals, and appropriating money to 
keep them in repair or to improve them. They also suggest 
texts on the subject of “freight discriminations.” 


MOVEMENTS ON PENNSYLVANIA STATE CANALS. 


The report of the Canal Commissioners of Pennsylvania for 
1831 says: “Flour is now carried by the canals to Philadelphia 
from Lewistown, 211 miles, for 62} cents, and from Harrisburg; 
150 miles, for 40 cents a barrel; and gypsum is taken back for 
$3 a ton to Harrisburg, and $5 a ton to Lewistown. Therefore, 
the freight, exclusive of tolls, is, downwards, 14} mills per ton 
per mile, and returning, 7 mills per ton per mile, or an average 
both ways of one cent and three-fourths of a mill per ton per 
mile for carriage.” 

The report also says: “The tolls charged on the Pennsyl- 
vania Canal were revised by the board of Canal Commissioners 
on the 9th of last April. They are now as low as justice can 
require or prudence will warrant. A copy of the rates of toll in 
tubular form, marked B, accompanies this report.” It em- 
braces the following and other rates pertaining to passengers, 
boats, &¢.:— 

Rates of toll per mile to be charged on the Pennsylvania Canal, 
from and after the Ist day of May, A. D. 1831:— 

On. ashes, leached, and manure, per ton, 6 mills; ashes, pot 
and pearl, per ton of 7 barrels, 1 cent, 5 mills; agricultural pro- 
ductions, not particularly specified, 1 cent, 5 mills; agricultural 
instruments and carts, wagons, sleighs, ploughs, and mechanics’ 
tools, necessary for the owners’ individual use, when accom- 
panied by the owner emigrating, per ton, 1 cent, 5 mills; bark, 
in boat, per ton, 1 cent, 5 mills; in rafts, 1 cent; if ground, 1 
cent, 5 mills; beef, salted, per ton of 8 barrels, 1 cent, 5 mills; 
brick, per ton of 500, 73 mills; boards, planks, and scantling, 
reduced to inch measure, and all siding lath and other sawed 
stuff less than an inch thick, if conveyed in boats and scows 
down stream, 1,000 feet board measure, 1 cent; do., do., if con- 
veyed in boats and scows up stream, 2 cents; the same if con- 
veyed in rafts up or down; butter, lard, and cheese, per ton, 1 
cent, 5 mills. 

The toll on the following articles, per ton per mile, in cents 
and mills, was as follows: Clay, earth, sand, and gravel, 6 mills; 
charcoal, 1.5; mineral coal, 5 mills; cotton, 1.5; dry goods and 
merchandise, 3; deer, buffalo, and moose skins, 2; furs and pel- 
tries, except those just named, 3; household furniture, 2; grind- 
stones, 1.5; gypsum, 1.5; groceries, 2; hay, 1; heading or pool 
poles for barrels or hogsheads, if transported in rafts, 1.5; hard- 
ware, 2.5; hemp and hempen yarns, 1.5; iron ore, 1; iron pigs and 
broken castings, 1.5; iron castings, blooms, and anchovies, 2; 
iron bar, rolled, slit, or hammered, 2.5; lard, pig, 1.23; lead, 
white, 1.5; lath, split, 1; marble, unwrought, 1.5; marble, manu- 
factured, 2.5; millstones and French burrs, 1; queensware and 
earthenware, 2.5; salt, fine, in rafts, 1.5; tobacco, not manufac- 
tured, 1.5. 

The toll on the following articles, in which the ton is to con- 
sist of a specific quantity, or some other basis of charge is made, 
was as follows, in cents and mills: Barley, ton of 50 bushels, 1.5; 
beer, ton of 8 barrels, 1.5; cider, ton of 8 barrels or 2 hogsheads, 
1.5; corn, Indian, ton of 40 bushels, 1.5; flour, ton of 10} barrels, 
1.5; fish, salted, ton of 73 barrels or 14 half barrels, 1.5; heading 
for barrels, if carried in boats or scows, ton of 500, 73; heading 
for hogsheads, ton of 400, 74; hoop poles for barrels or hogs- 
heads, if carried in boats or scows, 74; lime, ton of 28 bushels, 
1, liquors, except whisky and other domestic distilled spirits, 
ton of 2 hogsheads or 8 barrels, 2.5; oats, ton of 80 bushels, 1.5: 
oysters, ton of 4,000, 3; pork, salted, ton of 8 barrels, 1.5; posts 
and rails, 5 mills; rye, ton of 40 bushels, 1.5; rosin, ton of 8 
barrels, 2; clover, flax, and other seeds, ton of 40 bushels, 1.5; 
staves for pipes, 74; tar, ton of 7 barrels, 28 gallons each, 2: 
round and square timber, 1, if conveyed in boats, and 2 if con- 
veyed in rafts; wheat, per ton of 40 bushels, 1.5; whisky and 
other domestic distilled spirits, ton of 2 hogsheads or 8 barrels, 
2; wood for fuel, per cord, 1.5, if conveyed in boats or SCOWS, 
and 3 if conveyed in rafts. 

On all articles not enumerated above, 1.5 per ton, if pass- 


ing eastward or southward, and 3 if passing. northward or 
westward. 


In August, 1834, when a large portion of the Pennsylvania 


main line of improvements was about getting fairly under way, 
Moore’s Philadelphia Price Current said:— > 

“Only last year (1833) the papers of New York boasted in 
capital letters, that goods had been transported to Cincinnati, 
via Albany and the canal for the trifling sum of TWO DOL- 
LARS AND FORTY CENTS (per hundred pounds); we give it 
in capitals, for the whole benefit of the boast shall be promi- 
nently repeated. Goods are now delivered from Phila- 
delphia at Cincinnati for ONE DOLLAR AND THIRTY 
CENTS!! We place this in capitals also that there may be no 
misunderstanding. Cotton has been brought from Ala- 
bama, via the Pennsylvania Canal, and delivered in Philadelphia 
at a less cost than it could be sent via New Orleans!” 


MOVEMENTS ON THE DELAWARE AND HUDSON AND OTHER COAL- 
TRANSPORTING CANALS. 


On the Delaware and Hudson Canal, when its capacity was 
restricted to 50-ton boats, coal was carried 108 miles for $1; 
when the capacity increased, so as to make it available for 
boats carrying from 115 to 141 tons, the cost was reduced to 50 
cents, or 4,8; mills per ton per mile. 

John Bolton, shortly after retirement from the position of 


president of the Delaware and Hudson Canal, said: “On the 
Erie Canal and Delaware and Hudson Canal, the highest rate 
on merchandise, including toll, freight, and receiving and for- 
warding, is 5 cents per ton per mile, $1.62 for 32 miles. The 
Delaware and Hudson Canal is 108 miles long, their railroad 
16 miles; the toll on that canal, on coal, is $1.50 for the whole 
distance, and on the railroad 50 cents per ton.” 

Jonathan Knight, in 1882, said: “With regard to the cost of 
transportation upon canals, there are various and conflicting 
statements. It appears that on the Erie Canal, the 
cost, with boats of 40 tons burthen (exclusive of tolls), is one 
cent per ton per mile, with full loads in one direction and 
empty in the other. The information we personally obtained, 
in the autumn of 1830, upon the works of the Delaware and 
Hudson Canal Company, in relation to their canal, was, that 
two men, a boy, and a horse, would convey a boat, freighted 
with 25 tons of coal, 20 miles in a day; in October, however, 
owing to the want of water, the quantity carried” was only 20 
tons. The transportation was done by contract for $1.50 per 
ton; the length of the canal being 108 miles, the cost per ton 
per mile was 1,39, of a cent, exclusive of tolls; but they hoped 
to economize it to $1.25, or per ton per mile 14%. This very 
well agrees with Judge Wright’s statement of ‘one cent to one 
cent two mills.’ .The present cost of transit, on the Lehigh 
Canal, in rough arks, is one cent per ton per mile. With a boat 
of 75 tons burthen, Josiah White, the superintendent, estimates 


the cost of transportation on the Lehigh Canal to be about % of 
a cent per ton per mile.” 

In 1827 on the Schuylkill Canal, the toll charged for a through 
movement was $1.48, or 13 cents per ton per mile. In an esti- 
mate of the cost of moving coal over this canal to Philadelphia 
in 1883, the toll was fixed at #1 and the freight charges at $1.50. 

A series of calculations made in 1834 by an enthusiastic ad- 
vocate of the construction of a railway leading from Wilkes- 
Barre to the Lehigh, for the purpose of securing a New York 
market for Wyoming coal, embraced the following estimates of 
cost of transportation at the rates then prevailing:— 
10 miles railroad at 6 cents : : 


ietatst tema) yaisifeietare wravalateloieictrett eters eeeeee-f0 60 
264 miles canal to Mauch Chunk—toll, 1 cent; freight, ? cent.... 464 
(2aniles canal ito: Black Hddiyau.senws acne cece eae ae 1 26 
60 miles Delaware and Raritan Canal (toll and freight)......... 94 
40 miles tide to New York......... Bisja)s\e\sie)eisis'a sjaiiais Soro aa good 40 
$3.66} 


In commenting upon the future course of the coal trade he 
said: “Doubtless the Mauch Chunk mines have an advantage 
over all others; but they cannot supply the whole demand. 
Coal in New York will not probably be ever less than from five 


to six dollars a ton, and at that price we could take ours to 
that city.” 
| NEW ENGLAND CANALS. 


The reductions on the Erie Canal already described were, to 


a considerable extent, accompanied by corresponding reduc- 
tions on various other canals, or they were obliged to either 
abandon or greatly restrict their operations. On the Middlesex 
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Canal, the first of the important New England canals, boats 
carried from 16 to 30 tons, and it was found that one horse 
could draw 25 tons on the canal as easily as one ton on the 
common road. The company’s charter allowed a toll of one- 
sixteenth of a dollar per mile for every ton of goods carried in 
the boats, and the same sum for every ton of timber floated in 
rafts. The actual rates ranged from $1 to $2 per gross ton for 
the 27 miles from Boston to Lowell. A report on the Black- 
stone Canal, when work was about to be commenced in 1822, 
for the purpose of connecting Providence and Worcester, esti- 
mated the cost of transportation, exclusive of tolls, at one cent 
per ton per mile, or $1 @ ton for 100 miles, while the usual cost 
of conveyance was $1.25 per ewt., or $25 a ton for 100 miles. 
The canal was 32 feet wide at the top, 18 feet at the bottom, 
and 33 feet deep, with locks 10 feet wide and 70 feet long. 


NEW JERSEY CANALS. 


In the act incorporating the Delaware and Raritan Canal 
Company, passed by the New Jersey Legislature in or about 
1830, the company was authorized to charge such tolls as they 
shall think reasonable and proper, provided they shall not ex- 
ceed “the rate of four cents per ton per mile, toll, for the trans- 
portation of every species of property, nor more than five cents 
per mile, toll, for the carrying of each passenger, on the canal, 
and not more than half that rate on the feeder.” 

In 1848 the reported average toll on the Delaware and Rari- 
tan Canal, for 43 miles, was 68 cents per ton of 2,240 pounds, or 
1% cents per mile per ton of 2,000 pounds. The toll sheet re- 
quired the payment of 1} cents per ton of 2,000 pounds per 
mile for marble, potatoes, apples, and vegetables generally. 
High grades of freight paid 4 cents. For toll and transporta- 
tion combined the company was authorized to charge 4 cents per 
ton per mile for every species of property. 

On the 14th of March, 1835, an able and exhaustive report 
upon the 
COMPARATIVE COST OF TRANSPORTATION 

RAILROADS, 


was made to the New York canal commissioners, by Messrs. 
John B. Jervis, Holmes Hutchinson, and Frederick W. Mills, 
civil engineers of large and varied experience. 

These gentlemen reported that the cost of transportation on 
railroads then was 3} cents per ton per mile, on a level road; 
and that this cost would be increased upon different ascending 
grades, in the following ratio:— 


ON EARLY CANALS AND 


Cents. 
Ascent of 10 feet per mile.............. sot alenislsisidietrere-s eileleieo hie 4.20 
Ascent of 20 feet per mile............ aipinaeoiaies, vis fo nists igre wleloieiatntainee 4,90 
A Spent OL SOMCED PEL INACY «5:5 .cinisioorc o's) eye's lpia sjars isola raisidiale.e-olelsieleiso 5.95 
Ascent of 40 feet per mile.............. ABCA TE SOOO ates atstpa‘aTale: Be fleas) 
Ascent of 50 feet per Mile, ... -6s000000 0 00j0 0.015 010 eine igie aici eisltacacea= 8.19 
Ascent of 60 feet per mile......... ct SOOO REA ago OOS Ont BONA BS 9.66 
Ascent of 70 feet per mile....... Sialewia lois eisieis mat ecclelsinip[s savers tare ayares ois 11.41 


They also reported that the cost of transportation, exclusive 
of tolls, for a ton of 2,240 pounds on the Erie Canal, would be 
1.04 cents per ton per mile; and that if the canals were reduced 
to a level, the cost would be only 3825, of a cent per ton per 
mile. 

Also: “Taking the facts we have obtained as a basis, we find 
the relative cost of conveyance is as 4.375 to 1, a little over four 
and one-third to one, in favor of canals; this is exclusive of tolls 
or profits.” 

Also: “The average tolls on the Erie Canal are less than one 
cent per ton per mile; assuming an average toll of one cent per 
ton per mile, the ratio of the entire cost of transportation and 
tolls is (2.5 to 1) two and a half to one in favor of canals.” 

The report closes as follows:— 

“We are, therefore, led to the conclusion that in regard to 
the cost of construction and maintenance, and also in reference 
to the expense of conveyance at moderate velocities, canals are 
clearly the most. advantageous means of communication. On 


the other hand, where high velocities are required, as for the | 
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conveyance of passengers, and under some circumstances of 
competition for light goods of great value in proportion to their 
weight, the preference would be given toa railroad. 

“Tt may be observed in favor of railroads that they admit of 
advantageous use in districts where canals, for want of water, 
would be impracticable. This advantage often occurs in min- 
ing districts, and sometimes for general trade, where it is neces- 
sary to cross dividing ridges, at a level too high to obtain water 
for their summits. 

“The facts and reasonings presented, we believe, clearly show 
that both canals and railroads are highly important means of 
internal communication; that each has its peculiar advantages, 
and will predominate according to the character of the route, 
and the trade for which it is intended to provide.” 

It was upon this basis, and by reason of these and other 
similar representations, that the work of enlargement of the 
Erie Canal was commenced in 1835, and ultimately prosecuted 
to completion in 1862. 


RELATIVE UTILITY OF CANALS AND RAILWAYS. 


The above report was severely criticized, soon after its publi- 
cation, by able engineers, who contended that the data it fur- 
nished in regard to the relation between the cost of railway and 
canal movements was based on experiments on a railway ope- 
rated under many disadvantages. The statesmen of that day, 
however, were much more ready to listen to arguments in favor 
of canals than any views which could be presented in favor of 
railways, partly, it is said, because canals could be more easily 
understood, and partly because methods of constructing and 
operating canals in the direct or indirect interest of influential 
politicians had been established. It is, of course, now known 
that many railways can and do make their average movements 
at much lower rates than those prevailing on any of the early 
canals, and that there were good theoretical reasons for believ- 
ing that railways could be more useful as freight carriers than 
any canals that are not very large is shown by the following 
table and comments, which form part of an argument pre- 


.| sented to Congress, in 1832, by Jonathan Knight, in his advo- 


cacy of the Baltimore and Ohio Railroad as a rival of the Chesa- 
peake and Ohio Canal:— 


A Table Showing the Effects of a Power, or Force of Traction, of Une 
Tfundred Pounds, at Different Velocities, on Canals and Railroads. 


-——Load moved at a power of 100 pounds. 


Velocity of motion. On a canal. On a level railway. 


Miles Feet 


per hous,” ‘per second." "eee eee teeveds eee 
2 3.66 55,500 39,400 40,000 30,000 
3 4.40 38,542 27,361 40,000 30,000 
3h 5.13 28,316 20,100 40,000 30,000 
4 5.86 21,680 15,390 40,000 30,000 
5 7.33 13,875 9,850 40,000 30,000 
6 8.80 9,635 6,840 40,000 30,000 
7 10.26 7,080 5,026 40,000 30,000 
8 11.73 5,420 3,848 40,000 30,000 
9 13.20 4,282 3,040 40,000 30,000 
10 14.66 3,468 2,462 40,000 30,000 
134 19.90 1,900 1,350 40,000 30,000 


In commenting upon this corrected table, Knight says: “See- 
ing, therefore, that the improvements in railways and cars have 
been such that, with a velocity of three miles per hour, the 
effect is greater’ than on a canal, and that, at higher velocities, 
the effect will be vastly more decided in favor of the railway, in. 
consequence of the resistance in the canal increasing in a du- 
plicate ratio of the velocities, and when we also reflect upon 
the very great improvements which have, in the last two or 
three years, been made in the locomotive steam engine, and 
consider the paramount importance of speed and certainty to 
a traveling and commercial people, more especially in a coun- 
try of such extended surface as the United States, and that this - 
avenue of communication will be open throughout the year, in 
winter as well as summer, shall we hesitate to say that a rail- 
road should be preferred in ninety-nine cases out of a hundred?” 


PASSENGER TRAFFIC OF THE CANALS. 


PASSENGER TRAFFIC OF THE CANALS. 


ee some years there was a considerable amount of travel 
on the leading canals, and especially on the Erie and the 
main line of Pennsylvania. The following account was given 
a few years ago by a correspondent of the Pittsburgh Chronicle- 
Telegraph of 
MOVEMENTS ON THE PENNSYLVANIA MAIN LINE. 


A few days ago the writer called upon an old gentleman now 
living in Springdale, Allegheny county, who, from the opening 
of the canal for passenger travel in 1834, to its close in 1854, 
was a captain of a passenger packet. Captain J. N. Hanna is 
now nearly seventy years of age, but the old days on the canal 
are seemingly but as yesterdays to him, and there is probably 
no one now living who knows so much, of what was done on 
the canal, during the years of its existence, as he. The captain 
is now employing his spare moments in the construction of 
two models of passenger packets—the one a model of the first 
packet ever run on the canal, the Pittsburgh, and the other, 
the Philadelphia, a section boat. These models, when com- 
pleted, will be placed on exhibition at expositions in different 
parts of the country, and will be objects of curiosity to many. 
The packet, Pittsburgh, was first run into Pittsburgh on the 
19th of March, 1886. It was 72 feet in length, 11 feet in width, 
and was 8 feet in height. The interior of the boat was divided 
into three apartments—the cook-room, ladies’ cabin, and gen- 
tleman’s cabin. Along the sides were fastened swinging berths, 
shut off from each other by means of curtains. About twenty 
windows on each side gave light to the boat and several sky- 
lights also gave additional light to the interior. The boat was 
painted white, with its waylards red and black, and on the 
windows were Venetian shutters which were painted green. 
Add a crew of nine persons, a driver and three mules, and you 
have a completely equipped canal boat of fifty years ago, ready 
to accommodate one hundred and fifty passengers. 

“You want to know something of how we traveled, do you?” 
said the captain. ‘Well, we would start from Pittsburgh at 
nine o’clock in the evening, and run to the end of the Western 
division, at Johnstown, in 28 hours, a distance of 103 miles. 
In that distance we would change horses thirteen times. A 
passenger packet left Pittsburgh every evening and generally 
the boat would be crowded with passengers. When we got to 
Johnstown, the passengers would be taken over the mountains 
in coaches. Half way across, the coaches would meet those 
making transfers from the canal on the other side, and each 
would turn and go back with the other coach’s load. Several 
years after the canal was in operation the old Portage railway 
was built across the mountain, and section boats were then 
built and taken across in that way without a transfer of pas- 
sengers being made.” 

Of passenger movements on the same route, R. 8. Elliott, of 
St. Louis, an engineer who helped to construct the canal, writes 
as follows: “TI have noted the advent of the stages and their 
drivers when our turnpike road came into use.’ But what is 
human glory, after all. The canal came, with packet boats for 
passengers, and where was the glory of the stage driver then? 


Gone, like the snowflake in the silver fountain, 
Or as the daylight fades o'er vale and mountain. 


“or the boat captain outshone any driver that had ever held 
rein, or sounded his brass horn as he swept proudly round on 
a high trot to the tavern door. The stages still ran, and car- 
ried mails, for boats could not run in winter; but the charm 
had gone out of the driver. No more the expectant gatherings 
at the tavern portals. They were down at the canal, to greet 
the packet. And when the boat came gliding into the lock, 
and her captain, fearless on her bloodless deck, gave the sonor- 
ous order, ‘Snub her!’ what was Wellington at Waterloo to 
him? And in sooth not to be despised were those canal pack- 
ets. Kitchen at the stern, table from end to end of the cabin, 
three square meals, and at night a double tier of shelves on 
either side for beds—what was all this but comfort and luxury, 
if not grandeur, even Jess than forty years ago? Fating, sleep- 
ing, and the journey still going on! What are the dining cars 


and the sleeping cars of that ubiquitous George M. Pullman 
but a bold-faced plagiarism, after all? And George M. never 
owns to it that he has copied the old packets. True, his cars 
are elegant and sumptuous, and roll along faster than the se- 
rene packets; but you can’t go on deck to sit on the trunks, 
sing in the moonlight, or duck your heads at the cry of ‘Low 
bridge!’ Nor can you have some youthful, incipient President 
driving your locomotive, as you might have had driving the 
team on the towpath. Nor can you enjoy, and study, and 
analyze the scenery from car windows, at forty miles an hour, 
as you could from the quietly gliding packets. And then our 
rival packet lines, the ‘Pioneer’ and ‘Good Intent ’—_what ardent 
emulation, with three horses to each boat, tandem on the tow- 
path! Noble ambition to excel!” 
Horace Greeley gave a less agreeable picture of 
TRAVEL ON THE ERIE CANAL. 


In his Recollections of a Busy Life, he says: “I was kindly 
allowed to visit my father’s family in their new western home 
twice during my apprenticeship, having a furlough of a month 
in either instance. I made either journey by way of the Erie 
Canal, on those line boats whose ‘cent and a half a mile, mile 
and a half an hour,’ so many yet remember. Railroads, as yet, 
were not. The days passed slowly yet smoothly on those glid- 
ing arks, being enlivened by various sedentary games; but the 
nights were tedious beyond any sleeping-car experience. At 
daybreak you were routed out of your shabby, shelf-like berth, 
and driven on deck to swallow fog, while the cabin was cleared 
of its beds, and made ready for breakfast. I say nothing as to 
‘the good old times,’ but if any one would recall the good old 
line boats, I object. And the wretched little tubs that then did 
duty for steamboats on lake Erie were scarcely less conducive 
to the increase and diffusion of human misery. I have suf- 
fered in them to the extent of human endurance. I have left 
one at Dunkirk, and walked twenty miles to Westfield, instead 
of keeping on by boat at a trifling charge, simply because flesh 
and blood could bear the torture no longer. I trust I have due 
respect for the ‘good old ways’ we often hear of, yet I feel that 
this earthly life has been practically lengthened and sweetened 
by the invention and construction of railways.” 

Thomas L. Kenny, in 1826, in his tour to the lakes, while 
making a trip over the Erie Canal in a cabin boat, wrote as 
follows:— 

“Tt is not possible for me to convey any adequate idea of the 
wealth which flows upon the canal; nor of the advantages 
which are experienced from it by the people who live upon its 
borders, and those more remote settlements throughout the 
entire region of the north-west. The truth is, the cunal is in 
everybody’s mouth. The yeomanry, the bone and muscle of 
these regions, make you see in their countenances that they 
esteem it to be little short of a gift of the gods. . The 
fact is the canal is nothing more nor less than a great sluice of 
wealth; and the hardy settlers in all these regions are getting 
rich by the facilities that it affords them.” 

Of the canal boat in which he made the journey, which was 
called the DeWitt Clinton, he says: “This boat is considered 
the best on the line; but her outside appearance, which is, how- 
ever, like the rest of the packet boats, I confess, made on me, 
as I came on board, a most unfavorable impression. You have 
only to go to the Potomac and look at one of your flour boats, 
of some 70 or 80 feet long, and fancy a box placed upon it, 
bottom upwards, with its edges on the gunwales, narrowing 
gradually to the top, and covering the whole length, except 
some five feet at the bow, where there is a little platform, or 
deck, and from which, and at the end of this box, is the en- 
trance into the ladies cabin; and some ten feet at the stern, 
where there is another platform, upon which the steersman 
stands, and in which end of the cover, or box, are the doors 
that lead to the gentleman’s cabin, and where both gentlemen 
and ladies assemble to eat, and you have a fair specimen of the 
exterior of a canal boat.” He explains subsequently, that the 
boat is drawn by three horses, at the rate of speed, generally, 
of four miles an hour. 


UTILITY OF THE CANALS. 
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UTILITY OF THE CANALS. 


OTWITHSTANDING the final failure of a large proportion | weeks. She left here in M 


of the canals constructed in the United States, in a finan- 
cial sense, some of them have continued to be useful up to the 
present day. A few were temporarily great successes, and in 
the aggregate they rendered immense service to the country, 
not merely by furnishing avenues for transportation, but by 
establishing a foundation for the great enterprises by which 
they have been succeeded and supplanted. They helped to 
educate civil engineers. They familiarized tax-payers and in- 
vestors with large expenditures for internal improvements. 
They gave a great stimulus to traffic by inspiring many pro- 
ducers with the hope of finding a market for the surplus yield 
of their fields, forests, factories, and mines, They established a 
powerful connecting link between the Eastern, Middle, and 
Western states, and hastened the development of the Upper 
Mississippi valley. In a number of the older sections they fur- 
nished the first cheap channels of communication between im- 
portant local points, and in promoting coal-mining operations 
they laid the groundwork for one of the most vital elements of 
American progress. If they had only demonstrated the feasi- 
bility of moving large quantities of anthracite and bituminous 
coal to the seaboard cities, and of transporting a large percent- 
age of the surplus breadstuffs and provisions of the west and 
north-west to the Atlantic seaboard, they would have yielded 
to the nation a rich return for their entire cost, and they suc- 
ceeded wonderfully in performing those great tasks. In their 
infancy they fostered very sanguine expectations. 


THE CHAIN OF NATURAL WATER CHANNELS 


is so extensive, and so much was accomplished in the way of 
creating great through routes, that nearly everything desira- 
ble seemed to be a possible result of the skillful grouping of 
canal, river, lake, gulf, and oceanic navigation. The frequent 
discussion of schemes intended to revive some of the most am- 
bitious of the early projects shows what a deep impression they 
made upon the public, but these proposed revivals, in nearly 
every instance, contemplate the expenditure of large amounts 
of public money, and rarely or never aim at organizing com- 
panies which would assume risks and provide the necessary 
funds. 

In endeavors to form a just estimate of the canal era it should 
be remembered that it was contemporaneous with the rapid 
development of steamboat navigation, and in advance of the 
demonstrated success of railways as advantageous avenues for 
lengthy transportation movements. The possibilities of com- 
plete connections between the internal water systems of this 
country, and through them with all other portions of the outer 
world, are bewildering. What was actually accomplished in 
linking the lakes with the Hudson exceeded all rational ex- 
pectations, and if plans for connecting Philadelphia, Baltimore, 
and Georgetown with the Ohio river, had been equally success- 
ful, the utility of canals would have been greatly increased and 
railway progress might have been greatly retarded. 


The following statements of 
EARLY OPERATIONS ON SOME OF THE CANALS 


help to indicate the nature of the hopes they awakened, or 
the amount and character of the business they transacted:— 

An account was published in 1830 of a boat being cleared at 
the canal collector’s office in Albany for Syracuse. It was the 
yaw boat Scio, in which the captain had left Philadelphia with 
his wife, children, and furniture, and moved from Philadelphia 
up the Delaware, through the creek, into the Raritan river, and 
across to New York, from which city he had moved up the 
Hudson river to Albany, where he took the canal with the 
intention of moving up to Syracuse on the Erie Canal and 
thence up the Oswego Canal to lake Ontario in Jefferson 
county. 

A newspaper published in Milton, Pennsylvania, in July, 
1830, says: “The Miltonian—canal boat, Captain James Blair, 
returned from her trip oa Tuesday last, after an absence of six 


ay with 1,000 bushels of wheat for 
Philadelphia, delivered her cargo in prime order; took in a 
load of oats for Pottsville; loaded at that place with coal for 
Philadelphia; and has now safely returned to our shore from 
the latter place, with 20 tons, Nova Scotia plaster. She has had 
& prosperous trip.” 

The facility afforded by the Ohio canals for reaching lake 
Erie and thence forwarding merchandise via Buffalo and the 
Erie Canal was one of the causes which frustrated the move- 
ment of western produce to Philadelphia, even after the main 
line of public works'was completed. It was stated in 1880 that 
“so great is the facility of transportation from the interior of 
Ohio to the state of New York, that wheat now commands a 
higher price at Massilon, one hundred miles west of Pittsburgh, 
than at the salt works, fifty or sixty miles east of it.” 

Of the Delaware and Raritan Canal, the Trenton Gazette, in 
September, 1884, said: “The depth of water appears to be suf- 
ficient to pass coasting vessels from the Delaware to the Rari- 
tan. ‘The New York papers mention the arrival of the schooner 
Sarah Ann, loaded with dry goods, in forty-eight hours from 
Philadelphia, via Delaware and Raritan Canal. The business 
on the canal appears to be rapidly increasing, and the novel 
spectacle of masted vessels gliding through the cornfields and 
woods is presented to our view.” 

In 1883 hopes of the completion of the Chesapeake and Ohio 
Canal, throughout its entire length from Georgetown to Pitts- 
burgh, were still cherished, and another project, frequently dis- 
cussed, for which national aid was solicited, was’ the construc- 
tion of a national steamboat canal, which would convert the 
Susquehanna into an avenue leading directly to the great lakes. 

On the Chesapeake and Delaware Canal during the year ended 
June Ist, 1831, passages were made by 1,232 packets, contain- 
ing merchandise; 600 vessels, which carried 18,882 cords of 
wood; 272 vessels with rafts and arks, carrying 7,118,784 feet of 
lumber; 292 vessels, carrying 101,462 barrels of flour; 246 ves- 
sels, carrying 289,173 bushels of wheat and corn, and 2,638 ves- 
sels loaded with cotton, iron, oysters, fish, and whisky. 

On the Union Canal, of Pennsylvania, the number of tons 
transported during the year ended November Ist, 1831, was 
59,970. The leading articles were 74,905 barrels of flour, 257,565 
bushels of wheat and rye, 12,763 barrels of whisky, 5,110 tons 
of iron, 85,053 bushels of bituminous coal, 13,303,000 feet of 
lumber (assumed to weigh about one ton per 1,000 feet), 6,292,000 
shingles (assumed to weigh half a ton per 1,000), 6,996 tons of 
gypsum, and 61,920 bushels of salt. 


EARLY MOVEMENTS ON THE ERIE CANAL, 


In the testimony of Mr. Churchill, before the Senate com- 
mittee on transportation to the seaboard in 1873, he said:— 

“When the Erie Canal was first constructed the freight that 
moved upon its waters was almost exclusively the product of 
the state of New York. In 1837, twelve years after western 
production had felt the stiniulus of the Erie Canal, the amount 
of produce coming into existence outside the borders of New 
York which reached Albany by the Erie and Oswego Canal was 
only one-sixth of the whole volume so reaching it; that is to 
say, of the stuff which reached Albany by the Oswego and Erie 
Canal at that time, five-sixths of it was the product of New 
York, and only one-sixth of it the product of foreign territory. 
: Last year (1872) sa far was this changed, that only one- 
twelfth of the freight which reached Albany by the Oswego and 
Erie Canal was the product of the state of New York, and 
eleven-twelfths of it was the product of other states.” 

In the testimony of George 8. Hazard he said the Erie Canal 
had “reduced the transportation of a barrel of flour or a ton of 
merchandise, between Albany and Buffalo, from $70 to $7 a ton. 
It has been constantly reducing the price of transportation ever 
since it was created.” 

The following are the articles that reached Albany, by the 
canal, in 1830: In barrels—flour, 396,900; ashes, 25,670; provi- 
sions, 22,008; salt, 42,601; whisky, 28,307. Hogsheads of whisky, 
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1,420; boxes of glass, 6,374; barrels of lime, 2,404. Bushels—of 
wheat, 209,011; corn, rye, and oats, 114,989; barley, 182,788; 
cords of wood, 12,976; feet of timber, 31,621; shingles, 11,810,000; 
feet of lumber, 25,832,142. 


The following is a statement of the trade on the 


DELAWARE AND RARITAN CANAL 


for the month of May, 1848, showing the articles carried through, 
the rate of freight on the articles, the total amount of freight 
paid, and the value of the articles:— 


Articles carried through. ea eae oF foaht. Total freight. Total value. 
De Rate. 

Coal se Mrece te ccieiet tats cisticsis 67,478 $1 124 $75,912 $269,912 
Grain and feed, 27,350 bush. 615 4 992 13,675 
Lime, 44,229 bushels.......- 1,490 4 1,769 7,076 
Salt, 1,550 bushels.......... 52 4 61 310 
Timberand lumber, 1,525,957 

PECT  cialoyarace. osarstale slate) ste e516 0 3,178 1 00 1,525 15,728 
Pig and railroad iron....... 1,675 1 50 2,512 76,375 
Flour and corn meal, 4,833 

WaMrel sre re wis cialis -foisiole 440 183 906 21,748 
Whisky, 531 barrels,....... 66 25 133 4,248 
Fish, 97 barrels...........- 14 25 24 776 
Nails, 1,805 kegs,........--- 90 7 125 8,122 
Hay and straw.........++.- 368 1 00 368 3,680 
Neeru cere eeiesia rare sates 803 1 25 1,004 4,015 


CAUSES OF 


KB corporate enterprises, except in a few specially favored 
: localities, canals were peculiarly unfortunate. In addi- 
tion to all other troubles, unusual freshets almost entirely de- 
stroyed, on several occasions, some of the most expensive works, 
such as the Lehigh and the Schuylkill canals. The inability to 
operate them during winter months was a constant source of 
embarrassment, and one of the most important causes of their 
failure. The report of the New York Canal Engineer for 1882 
forcibly says:— 

“Tt should also be considered that canals can be navigated 
only about seven months in the year; that the time of their 
opening and closing is always very uncertain; that their navi- 
gation is constantly subjected to detentions, occasioned by the 
want of an adequate supply of water, together with breakages 
and other unavoidable accidents, and that the time required 
for boats to pass between the lakes and tide-water is about five 
times that required upon the railroads; while, on the other 
hand, freight may be shipped by railroad every day in the year, 
and delivered at its destination with the utmost regularity, and 
at prices generally but very little if any greater, and in many 
cases much less, than those charged upon the canals. 

“The single item of detentions caused by breaks in the canals 
would of itself, if generally understood, seem to afford sufficient 
reason for the diversion of a considerable amount of tonnage 
from the canals, to say nothing of the enormous expense which 
they entail upon the state. 

“Tt is a matter of surprise that no regular record or account 
of these casualties has been kept in any department of the state 
canals, but a careful examination of the different reports shows 
that from 1858 to 1882, inclusive, embracing a period of twenty- 
five years, the detentions from breaks in all the canals of the 
state, so far as any record can be found, amount to 925 days, 
and that their cost to the state has amounted to $2,042,183, and 
there can be no doubt that a large percentage may be added to 
these figures with perfect safety.” 

A number of the canals, and especially those constructed by 
states, were located in districts which obviously could not fur- 
nish remunerative business. The differences in this respect, in 
canals, are scarcely less marked than in other transportation 
enterprises, but there was a much larger percentage of absolute 
failures, and a smaller percentage of decided successes, in canals 
than in any other important class of American works designed 
to promote the movement of freight and passengers. 


LOSSES ON THE ABANDONED CANALS. 


The canals abandoned in 1880 had an aggregate length of 
1,953.56 miles, and had cost $44,013,166. The most important 


CAUSES OF CANAL FAILURES. 


A Av’ge rate 
Articles carried through. edd * of freight. Total freight. Total value. 
wih Rate. . 

Stone.....--sse0e Sonnac soe 668 1 123 751 1,002 
Sand! Scat oc cieieice Ab asconGcb - 3865 Pers, 405 547 
Clay..ccccsssescciece pioeatere 375 1 123 417 1,125 
Brick, 72) 770c.sc0% «neces 145 1 123 82 873 
Merchandise... .\.....svereses 6,666 2920 13,998 1,513,182 
By canal, tons......, 84,448 $100,984 $1,942,394 


RELATIVE MAGNITUDE OF THE AMERICAN CANAL SYSTEM. 

In an address delivered by Hon. Levi Woodbury, in Wash- 
ington, in 1845, he said:— 

“The extensive use of science in canaling in this country is 
another illustration of-the great progress in the encouragemenr% 
of it for practical objects. It is not merely the introduction of 
locks instead of cranes and inclined planes, which has changed 
the whole aspect of canals in modern times, from what it was 
in antiquity, or is now in China, though so long celebrated for 
its artificial aids to internal commerce. But, beside the great 
number here, what in length and grandeur, and difficulty, are 
eighty miles of Egyptian canal across the isthmus of Suez, or 
a few furlongs more of it, a century or two ago, through the 
swamps of Holland, compared with those uniting the Ohio 
with our inland seas, and the three or four hundred miles that 
wed the waters of our Atlantic with those of take Erie!” 


CANAL FAILURES. 


of these works were the following: James River and Kanawha, 
located in Virginia, 196.50 miles, which had cost $6,189,280; 
canals in Pennsylvania, which had an aggregate length of 477 
miles, and had cost $12,745,780; canals in New York, 356.66 
miles in length, which had cost $10,285,314; Ohio canals, 205 
miles in length, which had cost $3,217,552, and Indiana canals, 
453 miles in length, which had cost $7,725,262. 

Only a portion of the pecuniary losses incurred by the con- 
struction and operation of canals is represented by the cost of 
the works which have been abandoned, inasmuch as a number 
of them were operated for a considerable period during which 
they failed to earn interest on the cost of construction and repairs. 
The following are the financial results of the operation of the 
most unprofitable portions of the canals constructed by the state 
of Pennsylvania, during most or all of the period from 1830 to 
1858, while they remained under state management: The Juniata- 
division, 127 miles, which cost $3,575,966, yielded $1,661,248, and 
incurred expenses, including cost of repairs, amounting to 
$2,305,380. The Susquehanna division, 41 miles in length, which 
cost $897,160, yielded a revenue of $724,092, and incurred ex- 
penses amounting to $806,640. The West Branch division, 76 
miles long, which cost $1,838,183, yielded $892,995. of revenue, 
and the expenses were $1,043,695. The Beaver division, 30 
miles long, which cost $519,364 (and was operated from 1835 
to 1845), yielded $38,312 of revenue, and the expenses were 
$210,360. The French Creek division, 49 miles long, which 
cost $817,779, operated from 1888 to 1845, yielded a revenue of 


$5,821, and the expenses were $143,911. Some of the aban- 


doned New York state canals made a similar financial record, 
and the Ohio canals also failed, during the later years of their 
operation, to yield a sum equal to the current expenses. Since 
the abolition of tolls on the New York canals they, of course, 
necessarily fail either to earn any interest upon their cost, or to 
furnish means for repairs and cost of operation. Some of the 
works of private corporations, or of companies whose capital 
was represented partly by the subscriptions of individuals, and 
partly by the subscriptions or donations of states or the United 
States, have not fared much better. The Chesapeake and Ohio 
has an exceptionally disastrous financial record. 
SUCCESSFUL CANALS. 

There were, however, a few notable successes, and the Erie 
Canal, and some of the canals constructed by the state of 
Pennsylvania, during the period when they were operated for 
the purpose of deriving as large a revenue as could conve- 
niently be obtained, made fair returns. The Eastern division 
of the Pennsylvania Canal, 46 miles in length, which cost 
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$1,737,285, yielded, during the period from 1830 to 1857, a reve- 
nue of $3,405,632, and the expenses were $1,071,595. The Dela- 
ware division, 60 miles in length, which cost $1,548,768, yielded 
a revenue of $4,123,377, and the expenses were $1,572,550. The 
Erie and Champlain canals of New York, up to September 30th, 
1882, had yielded revenues amounting to $127,878,212.46; the 
cost of collection, superintendence, and ordinary repairs had 
been $34,900,324.55; and the apparent profit in operating was 
$92,977,887.91. This sum, however, made no allowance for in- 
terest on canal loans, or other. means of providing for the cost 
of construction, which was $54,505,148.47. ' 

On all the canals operated by states and corporations in the 
United States in 1880 the quantity of freight transported was 
21,044,292 tons. The length, dimensions, and freight traffic of 
those over which more than a million tons were transported 
were as follows:— 
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BONG oe Mas Siee 83.00 3.00 48 32 6 1,329,318 
Delaware and Rari- 
OT coe -. 44.00 80 7 ‘1,348,082 
Monongahela Nay- 
ipation 02.2 wee ave 5s 3,450,400 
Saint Mary’s Falls 
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In addition to the above the tonnage of the most important 
canals operated in 1880 was as follows: Pennsylvania Canal 
Company’s canals, 861,798 tons; Schuylkill Navigation, 630,416 
tons; Lehigh Coal and Navigation and Delaware division, 
719,338; Chesapeake and Delaware (ship), 959,146 tons; Chesa- 
peake and Ohio, 655,423 tons; Albemarle and Chesapeake, 
400,000 tons; Illinois and Michigan (ship), 751,360 tons; Ohio 
Canal and feeders, 429,626 tons; Miami and Erie Canal and 
feeders, 323,737 tons. 


PENNSYLVANIA STATE CANALS, 


As compared with the Pennsylvania main line of canals and 
railroads the Erie Canal was much the most successful of the 
two undertakings, for various reasons. Connection with the 
lakes proved more advantageous than connection with the 
rivers uniting at Pittsburgh, and the fact that the use of in- 
clined planes was necessary on the Pennsylvania canals, at the 
Portage Railroad, proved a very serious obstacle to cheap 
movements. Inclined planes represent the old Chinese method 
of operating canals, and they have been adopted by a few 
American and European lines, one instance being fur- 
nished by the Morris Canal and another by the hauling of 
boats over the Portage Railroad, but after locks were invented 
in Italy, a short time before the discovery of America, their 
superiority as a device for overcoming elevations was almost 
universally acknowledged, and inclined planes were rarely 
used, except over routes which required that an unusually high 
or great elevation should be overcome. In constructing the 
Erie Canal the rise and fall along the entire line was only 692 
feet. It was largely on account of the remarkably deep or 
favorable depression in the mountain chain or elevated plateau 
that divides the waters flowing directly into the Atlantic from 
those emptying into the Mississippi, which was found along its 
route, that the Erie Canal achieved its noted success in an en- 
terprise which, in some of its important bearings, encountered 
ill-fated rivalry, from the Chesapeake and Ohio Canal as pro- 
jected, and the Pennsylvania main line, as completed. In 
adopting, on the Pennsylvania main line system, the Portage 
Railroad as a device for overcoming the elevation of the Alle- 
gheny mountains, there was an ascent from Johnstown, west of 
the mountains, to the summit, of 1,171.58 feet in 26.59 miles, and 
on the eastern side of the mountains a descent from the summit 
to Hollidaysburg, of 1,398.71 feet in 10.10 miles. In, other words, 
the Pennsylvania main line system, by the aid of the Portage 
Railroad, undertook to overcome, in a distance of 36.69 miles, 
about twice the elevation that it was necessary to overcome, by 
locks, along the entire length of the Erie Canal. The result 
was the completion of a work which was regarded, at the time, 


as the most magnificent engineering work in America, but 
which, in its practical operations, was exceptionally unfortu- 
nate. The Portage Railroad, 41 miles in length, cost $2,708,672. 
It was operated by the state from the latter part of 1834 to July 
31st, 1857, and during that period it yielded a revenue of 
$3,648,611, and its expenses were $4,876,334. Soon after it was 
sold by the commonwealth it was abandoned, and the state 
canal west of the mountains, with which it was connected, was 
also abandoned. Of its practical operations, Mr. Solomon W. 
Roberts, an engineer who helped to construct’ it, says: “One 
thing that was considered to be a great curiosity, was the car- 
riage of canal boats over the mountain, which was done to a 
considerable extent. The road being, as its name implied, a 
Portage Railroad, a transhipment of some sort was required at 
both ends of the line, which caused expense and delay. Differ- 
ent firms, engaged in the transportation business, tried different 
plans to diminish the evil. One plan was the use of boats built 
in sections, and carried in trucks over the railroad. Another 
mode of carrying freight, was in cars having movable bodies, 
which could be lifted off the wheels, and transferred to canal 
boats fitted to receive them. The wear and tear of the sectional 
boats, and movable car bodies, and the amount of dead weight, 
that had to be carried, were found to be serious objections to 
both these plans.” The Portage Railroad cannot be regarded, 
in an engineering sense, as a mere inclined plane attachment 
or adjunct, of a line of canals. In some respects it was much 
more. But it served the purpose indicated, and furnished an 
important additional illustration of the inherent difficulties 
and-expenditures which attend efforts to use, on an extensive 
scale, the same vehicles or vessels, in a combined land and 
water route. 

Another obstacle to the success of the Pennsylvania state 
canals was their inferior size, as compared with the New York 
canals. All the former were uniform in dimensions, viz.: 28 
feet wide at bottom, 40 feet at water line, and 4 fect deep, with 
the exception of the Delaware division which had a depth of 5 
feet. The dimensions of the prism, on the enlarged New York 
canals, were originally intended to be as follows: Width of water 
at surface, 70 feet; width of bottom, 56 feet; depth of water, 7 
feet. Although these dimensions were modified in many cases 
in the widths at surface and bottom, to meet the character of 
material comprising the slopes, steady efforts were made to 
avoid a diminution of the cross-sectional area of waterway. 

In all modern transportation moyements the size of the 
vessel or vehicle used in transporting freight is one of the most 
important elements of economy. For this reason, if for no 
other, small canals cease to be remunerative, while improve- 
ments designed to increase the capacity of important natural 
waterways, or to construct ship canals over routes of great 
consequence render very essential service. 

CANAL OPERATION FROM A MULE DRIVERS’ STANDPOINT. 

Notwithstanding the use of steam power, to a limited extent, 
on a few of the canals, on the New York canals, in 1882, only 
92 of 4,000 boats then in use were propelled by steam. A 
driver of the mules attached to one of the boats was inter- 
viewed in 1883 with the following result:— 

“Well,” began the reporter, “how are the boys along the 
towpath getting along this season?” 

“Oh, this season’s a good ’un,” readily answered the mule- 
teer; “it’s never nothin’ to brag about.” 

“How do the drivers work?” further queried the scribe; “by 
the trip or by the day?” 

“Both ways. A man can git a dollar a day, or he can hire 
out by the trip, and git about twenty dollars a month. But 
when he works by the day he gits nothin’ when a boat unloads, 
and working by the trip his pay goes right on. So it makes it 
even.” 

“ How long does it take to make a. trip from Buffalo to Al- 
bany and return?” 

“Depends on the load. About three weeks on an average. 
The current goes east, so it’s easier goin’ to Albany than comin’ 
back.” 

“ How many trips can a boat make in a season?” 

“ About nine or ten.” 

“This boat you are driving is loaded with wheat. How 
many bushels does it hold?” 


54 IMPROVEMENT OF VEHICLES USED ON ROADS. 
: « About 8,000.” “Driving nights is pretty lonesome work, isn’t it?” 


“Ts the rate of payment larger this year than last?” 

“Oh, yes. They git six cents a bushel this year, and only 
three and a half last, and no tolls to pay neither. Bizness is 
mighty good this season.” 

“Wow are your hours of duty divided?” 

“Wal,there allers is two drivers. Each un has six hours 
day and six hours night driving. His mules change when he 
does.” 

“Ts pulling a canal boat very hard work for the mules?” 

“A mule kin stand it better’n a hoss. 
only takes a few seasons to wear him out. Now you mayn’t 
believe it, but that off mule has been pulling a boat twenty- 
three years.” 

“But isn’t a mule harder to drive?” 

“Wal, yes; they git kinder rambunctious sometimes. Whoa, 
there!” he suddenly shouted to his mule, who was attempting 
to execute a fandango upon the towpath. Alter the brute be- 
came quieted, he proceeded: “Something cur’us about them 
mules. You can ca’c'late their age pretty close every time by 
the way they wobble their ears. Take a young mule, and he 
twists ’em all shapes all the time; when he gits old he quiets 
down and holds ’em kinder steady. They’re mighty good for 
telling the weather, too; when a mule keeps his ears pricked 
up it’s a sure sign of rain.” 


Take a hoss and it | 
at all. i) 


“Now yer shouting. All alone in the dark, and no one to 
talk to ’cept a mule, it’s mighty lonesome. Then when it raizis 
an’ is stormy it’s not much fun peggin’ along an’ hollerin’ at 
your mule.” 

“How many months of a year does a driver work?” 

“Oh, eight or nine months is — Sometimes nine or ten, 
dower when the weather is good.’ 

“And what do you do winters?” 

“Haul up at cither end, and git what you can. Sometimes 
you can get work on the railroad and sometimes nothin’ 


“How many men are there on a boat?” 

“Five es rally. There's two drivers, two steersmen, and 
the cap’n.” 

“The steersmen, of course, 
driver?” 

“Oh, yes; a steersman can get about $40 a month. That’s 
the place the driver is allers fishin’ fur. It takes about four or 
fiye years driving to get there, though.” 

Then the mule began to elevate his heels in a manner that 
rendered a position in the rear extremely precarious, and the 
reporter sought a safer ground than on the towpath within two 
fect of the kicking apparatus which makes sd well- -organ- 
ized mule respected. 


get higher wages than the 
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HERE are three great clements of advancement in trans- 
portation systems, viz.: 1, improvement of the roadway; 

2, improvement of the vehicles used; 3, improvement of the 
motive power by which the vehicles are propelled. To a con- 
siderable extent progress made in each of these improvements 
is interdependent. The extensive use of the best forms and 
varieties of wheeled vehicles cannot be expected in a country 
destitute of good roads, and the vigorous exercise of inventive 
talent in improving vehicles only commenced at a comparatively 
late period. On the other hand, there must be a number of 
vehicles extant, and an earnest desire to use them, before the 
movements which finally lead to the construction of good roads 
are energetically prosecuted. Genuine and important advance- 
ment usually proceeds in parallel lines. While the roads are 
being improved in a marked degree, the vehicles are also gain- 
ing in utility, convenience, strength, lightness, and adaptability 
to their intended uses. When motive power is represented by 
the horse, the qualities of that animal are changed, as far as 
possible, by breeding and training, to accord with the new re- 
quirements arising from improvements in roads and vehicles; 
and when motive power is represented by locomotives, their size, 
speed, and capacity varies with the demands of the public and 
the characteristics of the permanent ways they are to traverse. 

Wheeled vehicles are of great antiquity, and after the Romans 
constructed superior roads in the vicinity of their capital, im- 
provements of considerable significance were made in the ear- 
riages of that carly era. But further progress was arrested, 
partly by the abandonment of the Roman method of making 
and maintaining roads, and partly by peculiarities of the feu- 
dal system, which required superior horsemanship and dis- 
couraged or partly prohibited the use of vehicles by men, for 
personal movements. The sentiment prevailed for centuries 
that it was a sign of effeminacy for a man to ride in a carriage, 
and the extirpation of this feeling is a comparatively modern 
achievement. 

The American colonists naturally brought with them to this 
country and maintained here views similar to those which pre- 
vailed in their native lands, but before the nineteenth century 
progress in nearly all industrial directions, and especially in 
matters relating to roads and vehicles, was more rapid in the 
old world than on the western shore of the Atlantic, on account 
of the relative abundance of capital, and engineering and in- 
ventive talent in England and on the continent. Irrespective 
of subdivisions which now exist, the numerous modern wheeled 
vehicles are of two classes, one being generally used principally 
for the movement of passengers and the other for the move- 
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ment of freight. The former may be designated as coaches or 
carriages, and the latter as 


CARTS OR WAGONS. 


In colonial development carts were the wheeled vehicles first 
used to a considerable extent, and they were gradually supple- 
mented by wagons. Carriages corresponding to those contem- 
poraneously used in England were also introduced, but they 
were owned by only a very small number of the resident popu- 
lation and formed the luxuries of the few rather than a com- 
mon possession. To facilitate farm freight movements carts 
(and sleds in northern latitudes) were almost indispensable, and 
in a few of the colonies a considerable number of wagons were 
used at a comparatively early period. But the number of wag- 
ons and carriages in most of the colonies was very limited be- 
fore the close of the Revolutionary War, and Bishop’s History 
of American Manufactures says that in 1750 oniy the best farm- 
ers of many sections had carts on their farms. There were dis- 
tricts in which sleds were used in summer as well as in winter, 
and of the early carts and wagons it is stated that their con- 
struction was at first very rude, as little or no iron was used, 
and the wheels were generally of solid wood, cut with a saw 
from the end of alog. These primitive contrivances were but 
little if any better than the rude Mexican vehicles described 
recently in the following extract from the Chihuahua Enter- 
prise: “Frequently on the streets of Chihuahua can be seen 
carts, So primitive in their construction and so rude in their: 
proportions, that they at’ once become objects of wonder and 
astonishment to those who have never seen them before. The 
wheels of these carts are solid, or made of solid pieces of tim- 
ber pinned together, and, with few exceptions, are about as 
near round as blocks with their corners cut off and slightly 
rounded, and what may seem strange, there is no iron or any 
other metal used in their construction. Rawhide and wood 


| alone are used, and these materials are so combined that the 


cart is made, but so ill-shaped and proportioned that it might 
easily be taken for the one. Jacob took down with him into 
Egypt for corn. The spindles extend six or eight inches out- 
side of the wheels, and a wooden linch-pin holds them in place. 
These spindles are soon worn, and the consequence is the 
wheels ‘wobble’ from side to side, and as no grease is us ed, a 
screeching noise generally announces their approach. The 
tongue is a long pole fastened to the axle-tree with rawhide, 
and at the other end are fastened the poor oxen with yokes 
lashed behind their horns with band of the same material. 
The wheels are generally from three to four feet in diameter, 
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but sometimes they are seen much larger, perhaps five to six 
feet. It is probably not generally known, but we are informed 
it is true, that the oxen lashed to the tongue, in one to two 
years, have all their teeth shattered out. Any one noticing 
these carts passing over the cobble stones in the streets and 
seeing in what an unmerciful manner their heads are jerked 
from side to side and up and down, would not be slow to believe 
the statement. These carts often come in heavily loaded, with 
from two to four yokes of cattle hitched to them, and the 
driver, with a long pole in his hands, running from one side to 
the other, punching them with the spike end of his pole. It 
is a novel sight, but one that excites pity and commiseration 
in the hearts of those who look on for the first time. But 
these will soon disappear and a new state of things will be 
inaugurated.” 


RELATIVE ABUNDANCE OF WAGONS IN PENNSYLVANIA. 


Indications that Pennsylvania was more abundantly supplied 
with wagons than adjacent colonies are furnished by the fact 
that 150 wagons were readily obtained in that state, for the use 
of Braddock’s expedition, in 1755, through the exertions of Dr. 
Franklin, after the failure of similar efforts in Maryland and 
Virginia, and by the following extract from a protest addressed 
by president Reed, of Pennsylvania, to General Washington, in 
a letter dated August 3d, 1780:— 

“We are informed that a further demand of teams to the 
amount of 1,066 is to be made on this state. We should be wanting 
in duty to the public as well as justice to your Excellency not 
to take the first opportunity to inform you that we do not think 
it practicable to comply with it. The letters we receive from 
the wagon masters assure us of the greatest difficulties in per- 
forming former orders. The number of teams in the state is 
greatly reduced. Lancaster county, which formerly registered 
1,700, now does not register 500, and many of those are ordi- 
nary. Some of the other counties have declined in a greater pro- 
portion. We must intreat your Excellency to believe it is with 
real reluctance we decline any requisition, because we are per- 
suaded you would not make any which you did not deem 
necessary, but we dare not mislead in points of so great conse- 
quence to give expectations where we have no solid ground to 
goupon. The present resources and ability of this state are 
greatly exaggerated, whether through ignorance or design is 
not so material. The prices given in specie are the most un- 
deniable proofs of it. The horses purchased by the French 
commissary, tho’ not of the first quality, have, on an average, 
cost £60 each. His waggons are engaged on a like scale. The 
justice of our remarks must appear more clearly when your 
Excellency recollects that the army has been chiefly supplied with 
horses and waggons from this state during the war, that the most of 
them now attached to the army are drawn from this state. The 
quartermaster yesterday declared that half of all the supplies fur- 
nished the army (inported articles excepted), had been drawn from 
this state for three years past.” 


CONESTOGA TEAMS AND WAGONS. 


The primitive condition of carts and wagons could scarcely 
have remained unimproved during a very protracted period in 
any of the numerous communities in which a blacksmith and 
a wheelwright were established and busily engaged in prose- 
cuting their labors. As compared with the other colonies the 
early industrial development of Pennsylvania necessitated 
extra efforts to utilize wheeled vehicles, on account of the 
absence of tidewater, except along a small portion of her 
south-eastern boundary, and the great extent to which interior 
regions were traversed by mountainous systems. The presence 
of a large German population in interior localities where they 
would have been shut off from access to markets for surplus 
produce ify roads had not been constructed and carts or wagons 
used, also gave an impetus to progress which had as one of its 
results the invention or construction of the Conestoga wagon. 
It was regarded for a considerable period as the highest type of 
a commodious freight vehicle in the country, especially for 
traversing hilly or mountainous roads, and was first used about 
1760. One of its peculiarities was a decided curve in the bottom, 
analogous to that of a canoe, the object of which was to pre- 
vent freight from slipping too far to the front when wagons 
were going down hill, or too far to the rear when they were 
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going up hill. By this device a gain in effective power in move- 
ments over the mountains was attained. The Conestoga wagon 
received that title either because the four, five, or six horses by 
which it was drawn were usually of the breed of heavy draft 
horses that had been developed in the Conestoga valley of 
Lancaster county, Pennsylvania, or because the wagon itself 
was first constructed there, or because the teams came most 
frequently from that locality. Although the use of Conestoga 
wagons gradually extended to a number of sections, the farm- 
ers of the Conestoga valley owned an exceptionally large num- 
ber of them during their period of special usefulness, which 
was that preceding the construction of canals and railways 
over important interior routes of trade. Hon. John Strohm, 
in an article on the Conestoga horse, contributed to the United 
States Agricultural Report for 1863, says that “the immigration 
to and settling of the western states created a demand for the 
transportation of large quantities of dry goods and groceries to 
supply the wants of those engaged in opening up and settling 
these new countries; and many farmers in the Conestoga valley 
occasionally employed their teams in hauling ‘store goods’ 
from Philadelphia to Pittsburgh, the latter place being the 
terminus beyond which eastern teams seldom went. During 
the war of 1812 these noble teams rendered essential service to 
the country in the transportation of arms and ammunition, and 
supplies to the army on the frontier. Long lines of these teams 
were frequently seen wending their weary way to the theatre 
of action, and contributing greatly to the comfort of the army 
and the defence of the country. Their usual route of travel 
was from Philadelphia through Lancaster, crossing the Susque- 
hanna at Columbia or Marietta, and thence over the mountains 
to Pittsburgh, and sometimes northward to lake Erie. The 
capacious wagons which the Conestoga farmers then had in 
use, and the heavy teams of large, fat, sleek horses attached 
thereto, were the best means of land transportation which the 
times and circumstances of the country then afforded. These 
wagons and teams attracted attention and commanded admira- 
tion wherever they appeared; and hence the origin, as I con- 
ceive, of the horse and wagon to which the appellation of 
‘Conestoga’ has been attached. The farmers of those days 
seemed fully to appreciate the importance of these teams, and 
evinced considerable taste and no little pride in their style of 
fitting them out. The harness was constructed of the best 
materials, with an eye to show as well as utility. In the har- 
ness and trimmings of these teams they frequently indulged in 
expenses that approached to extravagance. In addition to 
what was indispensably necessary, articles that by some were 
deemed decorations were sometimes appended, and served to 
increase the admiration which the noble animals to which they 
were attached so universally attracted. It was, indeed, an 
animating sight to see five or six highly-fed horses, half covered 
with heavy bear skins, or decorated with gaudily-fringed hous- 
ings, surmounted with a set of finely-toned bells, their bridles 
adorned with loops of red trimming, and moving over the 
ground with a brisk elastic step, snorting disdainfully at sur- 
rounding objects, as if half conscious of their superior appear- 
ance, and participating in the pride that swelled the bosom of 
their master and driver.” 
WAGON MOVEMENTS ON THE ‘PLAINS. 

In western emigration movements, first to the states east ot 
the Mississippi, and subsequently to new states and territories 
west of the Missouri, wagons were very extensively used before 
the construction of railroads. The plains furnished a great 
theatre for their use from the time of the discovery of gold in 
California up to the period of the construction of the first Pa- 
cific railroad. In addition to the wagons used by emigrants, 
the wagon-freighting business became quite extensive, as large 
quantities of supplies for forts and new settlements and mining 
machinery were forwarded. It is stated that in 1865, when 
Atchison, Kansas, was the principal point on the Missouri 
river (but by no means the only one) from which freight was 
forwarded to Colorado, Utah, Montana, and other new terri- 
tories, there were loaded in that city 4,480 wagons, drawn by 
7,310 mules and 29,720 oxen. To control and drive these teams 
5,610 men were employed, and the reported amount of freight 
carried was 27,000 tons. In the same season the aggregate ship- 
ments from Kansas City, Leavenworth, St. Joseph, Omaha, and 
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Plattsmouth were supposed to be fully equal to or greater than 
the shipments from Atchison, and, supposing this estimate to 
be correct, there were employed in the overland freight busi- 
ness in 1865 8,960 wagons, 14,620 mules, 59,440 cattle, and 11,220 
men, who moved 54,000 tons of freight. The investment in the 
teams and wagons used was estimated at $7,289,300. 

In some cases mining machinery of great weight was hauled 
over long distances. An illustration was published of a mule 
team, consisting of eighteen mules, drawing boilers and ma- 
chinery weighing 54,000 pounds. The machinery is loaded in 
four vehicles, each of peculiar construction. 


MOVING HOUSES. 


In other cases, when some of the town speculations with 
which the new west teemed proved disastrous, houses were 
moved to more promising sites. A description of such a 
movement says: “The people generally had abandoned all 
hope of the.city, and were moving their houses bodily to 
Devil’s lake and other places. The houses were first lifted on 
to large timbers of sufficient size and strength to bear the 
weight of the house. These timbers were then suspended un- 
der two monstrous freight wagons on either side of the build- 
ing. Four large horses or oxen were then hitched to the 
wagons on each side, and the road to Devil’s lake being across 
a smooth ‘prairie, the teams were able to move along easily 
with a fair-sized building. It was a beautiful afternoon that I 
rode in a hack over that twenty miles. Very often the team 
had to move around these houses on wheels. Some of them, 
with the teams attached, presented to my mind sights most 
magnificent. It was the first time that I had ever seen a city 
moving on'wheels. I had seen people moving on a large scale 
in their so-called ‘prairie schooners,’ but the sight was tame 
compared with this. I thought of a remark I once heard my 
friend Crosby make to the effect that he ‘thought the approach 
of a train of cars drawn by a powerful engine was a magnifi- 
cent sight to behold,’ and I thought to myself if he could see a 
road lined by two-story houses, moving to the music of the 
steady tread of teams of eight powerful oxen, he would have 
regarded the sight equally magnificent.” 


ECONOMIC RELATION BETWEEN CARTS AND WAGONS. 


In England during the closing years of the eighteenth cen- 


tury and early portion of the nineteenth, a huge wagon ap- 
proximating in size to the Conestoga wagon, was in general 


FREIGHT AND PASSENGER 


 heaares was a considerable period during which relative 

scarcity of light vehicles led to the adoption of the cus- 
tom of using freight wagons for the transportation of passen- 
gers to an extent which can hardly be realized now. It was 
not only in ordinary trips of farmers with wagon-loads of pro- 
duce to adjacent markets, and in emigration movements, that 
members of the family or neighbors or friends were carried in 
wagons partly devoted to freight, but the early common-carrier 
enterprises combined passenger and freight traffic in the same 
wagon. In England the custom was well established during 
the last century of devoting a portion of the large and heavy 
wagons, used mainly in gathering up freight, to passengers, 
who were, presumably, generally such persons as would in the 


present day travel in emigrant or third-class cars. In the emi- 
gration movements by which eastern farmers obtained new 
homes in the western states, and by which western families 
crossed the plains, the same wagon that carried the household 
goods generally carried women, young children, and infirm old 
persons, while the vigorous husband and half-grown boys were 
expected to make a large portion of the journey on foot. This 


method was a.type of customs prevailing in agricultural dis- | 


tricts supplied with wagons, yet comparatively destitute of light 
vehicles, during a large portion of the first half of the nineteenth 
century. In the Southern states a wagon was extensively used 
during the early years of this century which provided unusu- 
ally complete facilities for the accommodation of passengers 


use in all common carrier overland freight movements, while 
in Scotland the cart, or one-horse vehicle, in various improved 
forms, continued to furnish corresponding facilities. One ‘of 
the reasons assigned for this preference was that more work 
could be performed by a single horse attached to a cart, than 


i by the same animal if he served in conjunction with one or 


more horses. The belief was expressed that two horses working 
separately in two carts, would exert as much useful power as 
three horses of equal strength who were jointly attached toa 
single wagon. The cart, like early forms of two-wheeled car- 
riages, such as the chaise or gig, compels the horse to serve in 
thé double capacity of bearing a part of the burden attached 
as well as pulling it, and thus calling into exercise all his avail- 
able strength, while wagons and modern carriages utilize his 
powers only as a draught animal, and it may be that circum- 
stances commected with the condition of roads, the desirability of 
extracting the largest amount of available service from a single 
horse, differences in relation between the value of human and 
horse labor, or other causes, led some communities to prefer 
and continue the use of carts or one-horse freight vehicles, 
while others preferred wagons drawn by two, four, five, six, or 
eight horses. Whatever the cause may have. been a difference 
analogous to that existing between prevailing habits in Scotland 
and England also existed between various states and districts of 
this country. The ante-revolutionary history of freight vehi- 
cles in the American colonies may probably be summed up in 
the statement that sleds were used extensively, that after carts 
became common a number of them were very rudely con- 
structed, that the highest form of freight vehicle developed, 
before a comparatively recent period, was the Conestoga 
wagon, and that while some sections preferred and continued 
to use carts, mainly, others had commenced using wagons. 


OF SLEDS 


Henry’s History of the Lehigh Valley says that about 1783, 
“farmers from a distance generally awaited good sledding in 
winter as the most convenient manner of transportation. Very 
frequently the streets of Easton presented a very busy scene, 
500 sleds either standing in the streets or passing through them, 
and sometimes from 15,060 to 20,000 bushels of grain were re- 
ceived by the merchants in one day.” Even at the present 
time, in the mountainous districts and the lumber regions of 
Pennsylvania, and various northern states, most of the local 
hauling is done in the winter. 


WAGONS—LIGHT VEHICLES. 


by day and night, and such wagons were used in many of the 
southern emigration movements. 


MOVEMENTS BETWEEN PHILADELPHIA AND NEW YORK. 


Early common-carrier lines for transporting freight between 
Philadelphia and New York, through New Jersey, also com- 
bined freight and passenger movements in the same wagons. 

The following advertisement relating to movements between 
Burlington and Amboy, appeared in Andrew Bradford’s Phila- 
delphia Mercury of March, 1732:— 

“This is to. give notice unto gentlemen, merchants, trades- 
men, travelers, and others, that Solomon Smith and James 
Moore, of Burlington, keepeth two stage wagons intending to 
go from Burlington to Amboy, and back from Amboy to Bur- 
lington again, once every weck or oftener if that business 
presents. They have also a very good store house, very com- 
modious for the storing of any sort of merchants goods free 
from any charges, where good care will be taken of all sorts of 


goods.” Of the stage wagons used by this line to carry passen- 


gers it is said that they had no springs. 

In 1765 another line began to start twice a week, but no in- 
crease of speed was claimed. In 1766 a third line was estab- 
lished, the proprietors of which set forth, as one of its attrac- 


tions, that it had “good stage wagons, with the seats set on springs,” 
and that it would go through in two days in summers and three 
in winter. These wagons were called Flying Machines, and 
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fi title came into general use among the rival stage proprie- 
ors. 

From 1765 to 1768 the New Jersey legislature made an at- 
tempt to raise funds by lottery for shortening and improving 
the great thoroughfares of that colony, but the effort was not 
successful. Governor Franklin, alluding to the roads in a 
speech to the assembly, in 1768, said that “even those which 
lie between the two principal trading cities in North America 
are seldom passable, without danger or difficulty.” The roads 
were probably improved to some extent during the next few 
years, as John Mersereau announced a “flying machine” in 
1772, which was to leave Paulus Hook three times a week with 
a reasonable expectation that passengers would arrive in Phila- 
delphia in a day anda half. This, however, was found to be 
too rapid a pace to be maintained, for he required two days for 
the journey in 1773-74, 

The use of “stage wagons, with the seats set on springs,” and 
“flying machines,” probably marked a transition era, when 
passenger traffic was gaining sufficient importance to require 
that those who embarked in it should either abandon freight 
business altogether or make it a subordinate feature. 

Of vehicles intended exclusively for the transportation of pas- 
sengers the number owned by private individuals was very 
small, as riding on the back of a horse continued to be the 
usual and favorite method of persons in presumably good cir- 
cumstances for making journeys in nearly all sections of the 
country until the nineteenth century was well advanced. 

At an early period a line for the carriage of goods and pas- 
sengers was put on the rival road in New Jersey, leading be- 
tween Philadelphia and New York, via New Brunswick, and in 
1734 Bordentown was made the southern terminus of a line 
the proprietors of which promised to be in New York, “once 
a week if wind and weather permit, and come to the old 
slip.” In 1744 stage wagons between New Brunswick and 
Trenton ran twice a week. In October, 1750, a new line was 
established, the owner of which resided at Perth Amboy. He 
informed ladies and gentlemen “who have occasion to trans- 
port themselves, goods, wares, or merchandise, from New York 
to Philadelphia, that he had a stage boat well fitted for the 
purpose, which, wind and weather permitting, would leave 
New York every Wednesday for the ferry at Amboy on Thurs- 
day, where, on Friday, a stage wagon would be ready to pro- 
ceed immediately to Bordentown, where they would take 
another stage boat to Philadelphia.” He claimed that passages 
could be made in forty-eight hours less time than by any other 
line, but he still kept them from five to seven days on a journey 
now made in two hours. Another line was started in 1751 
which laid special stress upon the superiority of its passage 
boat between Amboy and New York. It is described as having 
a fine commodious cabin, fitted up with a tea-table, and sundry 
other articles. In 1756 a stage line between Philadelphia and 
New York, via Trenton and Perth Amboy was established 
which aimed at making the journey in three days. The ad- 
vertisement of this enterprise, published November 6th, 1756, 
is as follows:— 

“Notice is hereby given that we, the subscribers, John Butler, 
of Philadelphia, at the sign of the Death of the Fox in Straw- 
berry Alley, begins his stage on the Tuesday, ninth of this 
instant, November, from his house, and will proceed with his 
wagon to the house of Nathaniel Parker, at Trenton Ferry; 
and from thence the goods and passengers to be carried over 
the ferry to the house kept by George Moschel, where Francis 
Holman will meet the above John Butler and exchange their 
passengers, etc., and then proceed on Wednesday through 
Princetown and New Brunswick to the house of Obadiah Aries 
in Perth Amboy, where will be a good boat with all conve- 
niences necessary, kept by John Thomson and William Walter, 
for the reception of passengers, ete., who will proceed on Thurs- 
day morning without delay for New York, and there land at 
Whitehall, where the said Walter and Thomson will give 
attendance at the house of Abraham Bockeys until the Mon- 
day morning following, and then will return to Perth Amboy, 
where Francis Holman on Tuesday morning following will 
attend and return with his wagon to Trenton Ferry to meet 
John Butler, of Philadelphia, and there exchange their passen- 
gers, etc., for New York and Philadelphia. 

8 


“It is hoped that as these stages are attended with a consid- 
erable expense for better accommodating passengers, that they 
will meet the favor of the public, and whoever will be pleased 
to favor them with their custom shall be kindly used and have 
due attendance given them by their humble servants, John 
Butler, Francis Holman, John Thomson, and William Walter.” 


SCARCITY OF LIGHT VEHICLES. 


Watson’s Annals says that “an aged gentleman, who died in 
the fever of 1793, said he could remember when there were 
only eighty four-wheeled carriages kept in all the province of 
Pennsylvania. In Philadelphia there were, in 1761, three 
coaches, two landaus, 18 chariots and 15 chaises, making a total 
of 38 vehicles. In 1772 the number had increased to 84, and a 
list of improved or pleasure carriages in 1794 shows that in that 
year they were reported to consist of 83 coaches, 187 coachees, 
35 chariots, 22 phaetons, 80 light wagons and 520 chaises and 
sulkies.” 

In 1796 there were owned in Philadelphia 807 four-wheeled 
carriages and 553 two-wheeled vehicles. We can scarcely rea- 
lize now that the use and ownership of a light vehicle for 
making journeys by farmers was formerly considered as scarcely 
prudent or proper. The United States Gazette of 1813 winds 
up a jeremiad about the ruin of the country on account of 
extravagance by saying that “even the farmers want carriages.” 

The sensation produced by George Washington, near the close 
of the eighteenth century, when he traveled through various 
parts of the United States in a coach, may have been height- 
ened by the fact that he used a coach during an era when few 
persons possessed them; and the amusing old definition of re- 
spectability in England, which made that attribute hinge on the 
possession of a gig, may have originated in the fact that bad 
roads, a low state of the mechanic arts, and relative impecuni- 
osity among all classes, combined to make such ownership a 
significant outward sign of wealth and luxurious habits. 


PASSENGER MOVEMENTS ON EARLY TURNPIKES. 


The charter of the first important turnpike company granted 
in the last decade of the eighteenth century provided for tolls 
on every chariot, coach, stage wagon, or chaise, and the same 
or similar tolls, sometimes with a few minor additions, are con- 
tained in laws relating to ferries of an earlier date. In a law 
relating to turnpike tolls, passed in Pennsylvania in 1810, 
charges were authorized on “every sulky, chair, chaise, with 
one horse and two wheels,” and on “every chair, coach, phaeton, 
chaise, stage wagon, coachee, or light wagon with two horses 
and four wheels.” By a singular change in customs, which 
occurred some years later, the most important revenue on 
some of the turnpike companies subjected to similar provisions 
was finally derived from a class of vehicles not designated in 
their charters, viz., pleasure carriages of various kinds drawn by 
one horse and having four wheels. They seem to have been 
either unknown or exceedingly scarce in this country before 
the present century, and all vehicles intended for passenger 
movements presumably belonged to one of two classes; either 
two-wheeled vehicles drawn by one horse or four-wheeled vehi- 
cles drawn by two or more horses. Another subdivision might 
be based on the number of persons they were intended to ac- 
commodate. The two-wheeled and one-horse vehicles were 
either sulkies in which one person could be conveniently 
seated, or a two-wheeled chair, chaise, or gig, having a seat 
wide enough to accommodate two persons. The four-wheeled 
vehicles, as a rule, always had at least two seats and frequently 
more. 

The efforts of inventive genius have very greatly improved 
coach, carriage, and wagon building. Every portion of all 
classes of vehicles has been greatly advanced and many new 
shapes and forms have been introduced, Independent of a 
host of substantial additions several great fundamental changes 
have been made which continue to materially affect the char- 
acteristics of nearly all wheeled vehicles. One of the most 
important of these relates to springs. Before the present cen- 
tury very few steel carriage springs were used in this country, 
and the modern form of elliptic springs was only invented in 
the early part of the nineteenth century. Presumably the 
favorite method of guarding passengers against concussions on 
rude roads was hanging the bodies of coaches on strong leather 
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SPRINGS AND OTHER IMPROVEMENTS. 


supports, and this system continued to be used extensively 
during a large portion of the present century. Leather straps 
or supports to promote the comfort of passengers had been 
used for centuries, and steel springs had been extensively em- 
ployed as a substitute for them in this country and England 
for a considerable number of years before 


THE USE OF STEEL SPRINGS 


on an extensive scale, on vehicles intended mainly for the 
transportation of freight, became at all general. This last- 
named change has probably done more than any other single 
thing to. improve freight vehicles. The significance of this im- 
provement can, perhaps, be best described by the following 
reference to testimony taken before a select committee of the 
House of Commons on steam carriages, in 1831, which was re- 
printed by the House of Representatives, at Washington, in 
1882. In response to the question, “Have you paid any atten- 
tion to the general nature and advantages of wheels and springs 
for carriages, the draughts of cattle and the form of roads?” 
Davies Gilbert, a member of the committee, made remarks 
which embrace these extracts:— 

“Taking wheels completely in the abstract, they must be 
considered as answering two different purposes. First, they 
transfer the friction which would take place between a sliding 
body and the comparatively rough, uneven surface over which 
it slides, to the smooth, oiled perphiries of the axis and box, 
where the absolute quantity of the friction, as opposing resist- 
ance, is also diminished by leverage in the proportion of the 
wheel to that of the axis. 

“Secondly, they procure mechanical advantage for over- 
coming obstacles in proportion to the square roots of their 
diameters, when the obstacles are relatively small, by increasing 
the time in that ratio, during which the wheel ascends; and 
they pass over small, transverse ruts, hollows or pits, with an 
absolute advantage of not sinking proportionate to their di- 
ameters, and with a mechanical one, as before, proportionate 
to the square roots of their diameters. Consequently, wheels 


thus considered cannot be too large. In practice, however, 
they are limited by weight, by expense, and by convenience. 
Springs were in all likelihood applied at first to carriages, 
with no other view than to accommodate travelers. They have since 
been found to answer several important ends. They convert 
all percussion into mere increase of pressure; that is, the col- 
lision of two hard bodies is changed, by the interposition of 
one that is elastic, into a mere accession of weight. Thus the 
carriage is preserved from injury, and the materials of the road 
are not broken; and in surmounting obstacles, instead of the 
whole carriage with its load being lifted over, the springs allow 
the wheels to raise, while the weights suspended upon them 
are scarcely moved-from the horizontal level. So that, if the 
whole of the weight would be supported on the springs, and 
all the other parts supposed to be devoid of inertia, while the 
springs themselves were very long, and extremely flexible, this 
consequence would clearly follow, however much it may wear 
the appearance of a paradox, that such a carriage may be 
drawn over a road abounding in small obstacles without agita- 
tion, and without any material addition being made to the 
moving power or draft. It seems, therefore, probable that, 
under certain modifications of form and material, springs may 
be applied with advantage to the very heaviest wagons. . - » 
The advantages consequent to the draft, from suspending heavy 
baggage on the springs, were first generally perceived about 
forty years since on the introduction of mail coaches. 
The extensive use of wagons suspended on springs, for convey- 
ing heavy articles, introduced within these two or three last 
years, will form an epoch in the history of internal land communi- 
cation not much inferior, perhaps, in importance to that when mail 
coaches were first adopted; and the extension of vans, in so short 
a time, to places the most remote from the metropolis, induces 
a hope and expectation that, as roads improve, the means of 
preserving them will improve also, possibly in an equal degree; 
so that permanence and consequent cheapness in addition to 
facility of conveyance, will be distinguishing features of the 
Macadam system.” 


SPRINGS AND OTHER IMPROVEMENTS. 


LMOST all light and heavy freight wagons now used in 
American cities are provided with springs, and by their 
use a great gain is effected in the speed at which wagons can be 
moved, in the weight that a horse cr a given number of horses 
can draw, and in the diminution of the shock and pressure to 
which roads and pavements are subjected. A large proportion 
of the light freight vehicles used in country districts are also 
furnished with springs, and the extensive use of such vehicles 
and of carriages has led to the general abandonment of the 
custom common in many sections until the nineteenth century 
was well advanced of conducting many minor freight move- 
ments on horseback. 

Aside from the radical improvements effected by the sub- 
stitution of steel springs for leather straps, and the application 
of steel springs to freight wagons of various classes as well as 
to carriages, great advances have been effected during the 
nineteenth century in connection with the materials and 
shapes of various parts of carriages, and the entire range of 
coach and wagon appliances. 

Independent of the changes in external forms which vary 
with every freak of fashion, great advances have been made 
by adopting contrivances for preventing lubricating material 
from escaping; in substituting iron for wood in parts of vehicles 
where great strength is required; in improving axles, wheels, 
and the methods for fastening spokes to wheels; in increasing 
the facilities for turning within a short space; in designing 
vehicles specially adapted to a great variety of purposes; in 
arranging covers and providing for raising, lowering, and tem- 
porarily removing them; and in all the details of all the features 
of their mechanical appliances. 

In the aggregate, these advances have made immense addi- 
tions to the utility of wheeled vehicles and the number used 
has increased with great rapidity. 

One of the influences affecting these improvements in a 


marked degree arises from the fact that all classes of wheeled 
vehicles are now intended almost exclusively for relatively 
short movements, consisting largely of trips to and from rail- 
way stations, instead of being frequently called into requisition 
for comparatively lengthy journeys, such as were often made 
in carriages and wagons before railways were constructed, and 
this change in requirements has been accompanied with 
marked improvements in methods of construction and a large 
number of additions to the classes of vehicles manufactured. 


CHANGES IN AMERICAN VEHICLES. 


Of the changes made in this country some of the most im- 
portant are those which relate to the extensive substitution of 
four-wheeled vehicles for two-wheeled vehicles to be drawn by 
one horse; to the extensive use of springs under wagons in- 
tended mainly for the carriage of light freight, but which by 
having springs, can make journeys with greater rapidity than 
would be possible without their aid, and carry heavier loads 
with a given number of horses; to the introduction of cabs, 
hansoms, and omnibuses; to the improvement of stages; and 
to the organization of a large number of coach-building estab- 
lishments by which all classes of demands and the most luxu- 
rious tastes can be gratified. 

The gig, chair, or chaise, a light two-wheeled vehicle, was the 
favorite pleasure carriage to be drawn by one horse up toa 
period when the nineteenth century was well advanced. The 
famous description of the Deacon’s one-horse shay, by Oliver 
Wendell Holmes, announces that it was manufactured in 1715 
so perfect and well balanced in all its parts that it remained in 
good running order for exactly one hundred years and then 
suddenly fell to pieces. This might be accepted as a figurative 
description of the fate of the class of vehicles it represented. 
The “wonderful one-horse shay” was constructed on the theory 
that each place should be made “uz strong uz the rest.” 
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_In many sections changes have occurred analogous to those 
depicted in the following statement made by a Minneapolis 
carriage dealer to a reporter in 1885:— 

“The changes in my business in the last twenty-five years,” 
said a pioneer carriage dealer, “illustrate the whole growth 
and development of the country in that time. The first things 
we sold, I remember, were heavy transfer wagons, such as were 
suited to carrying heavy loads, and would last a long time. We 
did not think of selling anything else in those days. The ap- 
pearance of that handsome barouche which you see yonder 
would have given us as much surprise as it would one of the 
painted warriors who roamed the prairie. About all the trans- 
portation except that by river was by means of these wagons, 
drawn by the stout horses of the pioneers. But times are 
changed. The roads became better, and such strong vehicles 
were not needed. Moreover, with the advent of more railroad 
lines, the teamster’s occupation gradually dwindled. Strong 
wagons gave place to those of a lighter build. In time, too, the 
farmers began to indulge in luxury. They bought light spring 
wagons with which to go to town and church, and for a while 
trade was brisk in light wagons. ‘But the country was growing 
all the time, of course, and soon there arose quite a demand for 
buggies. The farmers and trades-people, you see, were grow- 
ing wealthy. Finally we abandoned the sale of heavy wagons 
altogether, and dealt only in buggies, carriages, and sleighs, and 
their furnishings. That little story, sir, marks the growth of 
this section of the country from a wilderness to a land of plenty, 
Perhaps you do not appreciate all the art there is in the make-up 
of a fine carriage and its accoutrements. A business man with 
an income of $5,000 a year can now ride out in more real style 
than Cesar could. There is more art in his outfit. Take our 
phaetons, rockaways. They are simply the perfection of me- 
chanical art. If they were handled rightly, I do not see why 
they should not wait and go in pieces all at once, as did the 
deacon’s shay. And as to winter equipage, just step to the 
window and look out.” 

The reporter obeyed and, while entertained by the conversa- 
tion of the loquacious dealer in carriages, watched the gay pro- 
cession of winter merry-makers go by. There were cutters 
worth $50, and large double sleighs worth $500. Their furnish_ 
ings were ali that wealth and a desire for comfort and even 
luxury could suggest. Drawn by sleek, high-stepping steeds, 
with silver or brass-mounted trappings, they made a moving 
and highly attractive picture. With immense crimson plunies 
and luxurious robes, with a driver in livery perched up in front, 
and the fascinating Minneapolis beauty behind, there was little 
to be desired. 

THE VARIETY OF FINE CARRIAGES 
manufactured is also indicated by the following newspaper no- 
tice of a display recently made by a prominent New York 
manufacturer:— 

“There never before was shown so comprehensive a variety 
of carriages, embracing all classes of vehicles and all peculiari- 
ties of taste. A special effort was made, and with signal suc- 
cess, to show the late adaptations of the eight-spring apparatus. 
It figures in victorias, broughams, landeaus, phaetons, vis-a-vis, 
and other wagons, and makes a superb mounting, as light and 
as graceful asa hammock. Spider phaetons will continue to 
be popular this year, and a number of these, making a stylish 
turnout, were shown. There was a large variety of ladies’ driv- 
ing phaetons, and many handsome shapes of that usually un- 
lovely vehicle, the landeau. Coupés and other closed carriages 
were also exhibited in large numbers. Many patterns were 
shown in wood and iron, so that the quality of material and 
workmanship might be fully observed. 

“Among the special exhibits was a lithe, little sulky that 
weighed only thirty-seven pounds, and is warranted to endure 
the strain of the fastest possible speed. It is braced with steel 
couplings wherever the strain is apt to be severe. A magnifi- 
cent tandem cart is displayed, which has just been made on the 
order of a well-known resident of Fifth avenue. A four-in- 
hand coach in wood and iron is shown, in which the massive- 
ness of this wagon, as well as its wonderful running qualities, 
are revealed. There were also a host of two-wheelers of all 
weights, adapted for every sort of horse, from the pony to the 
coach horse. Light-weight wagons will be in extensive use this 


summer and fall, and the display of these is especially large 
and elegant. T-carts, dog-carts, village-carts, stand-up phae- 
tons, and every style of small wagons were included. A pe- 
culiarity of this year is the new ruby color, a shade bordering 
on maroon. ‘Trimmings in this color and in green and blue 
were those most largely used. Striping continues to be of all 
possible shades.” 
IN RURAL DISTRICTS, 

where the number of persons who can afford to use very ex- 
pensive carriages is comparatively limited, useful vehicles of 
various classes have been extensively introduced, which com- 
bine strength and adaptation to rough roads, and springs, that 
avoid excessive jolting, with comparative cheapness. In some 
regions buckboards, holding two, four, or nine passengers, have 
long been a favorite conveyance, In others.the dearborn main- 
tained a protracted ascendency. In others light wagons with 
springs used generally in moving light freight, such as deliver- 
ing barrels of flour and carrying small quantities of grain to a 
mill, are frequently pressed into service for short passenger 
movements. In others a modification or close imitation of the 
army ambulance is used, which combines, in a marked degree, 
strength and adaptability to rough roads, with an avoidance of 
uncomfortable jolting. 


INCREASE IN NUMBER OF WAGONS AND CARRIAGES. 


The increase in the number of carriages and wagons used 
has been even more noticeable than the improvements in their 
construction. Instead of railways diminishing the number of 
comnion road vehicles they seem to have had the opposite 
effect. This, at least, seems to be a natural deduction from the 
following statements, compiled from census statistics, relating 
to the manufacture of carriages and wagons in the United 
States:— 


No of Persons . Value of 
‘year, establish em- | Wages paid. produced. material,” annual: 
1840...... ey PRED. SArncsocan 13,321 $1,708,741 
LEO: cieieie' 1822, 514 OOO cciejerssiorstste 95; O00 ines crancienieiers 12,000,C00 
TSOOricnts 7,234 37,457 $13,547,356 270,000 $12,008,675 35,927,192” 
SiO sresies 11,944 56,294 21,749,625 800,000 23,385,683 67,003,730 


The compendium of the tenth census (1880) gives the number 
of establishments engaged in manufacturing carriages and 
wagons as 3,841, with $37,973,493 capital, employing 43,630 
males above 16 years, 278 females, and 1,491 children and 
youths, paying $18,988,615 in wages and $30,597,086 for mate- 
rials. Their annual product is estimated at $64,951,617. A 
reference is made to wheelwrighting. The number of estab- 
lishments reported under that head was 10,701, with a capital 
of $10,641,080, employing 16,108 persons, paying $5,074,799 for 
wages, and $6,703,677 for materials, and the annual value of 
products was $18,892,858. Reference is also made to black- 
smithing, a considerable portion of which is devoted to making 
and repairing carriages and wagons. The number of establish- 
ments was 28,101, with a capital of $19,618,852, employing 
34,526 persons, paying $11,126,001 in wages and $14,572,363 for 
materials. The annual value of their products was $43,774,271. 

It is supposed that the number of carriages and wagons of 
all descriptions now made and sold, annually, exceeds 1,000,000, 
and their value is approximately about $100,000,000. The variety 
of carriages, including shapes, styles, and sizes is probably about 
1,000. Important centres of carriage-making industries include 
Concord, New Hampshire; Amesbury and Belchertown, Massa- 
chusetts; New Haven and Bridgeport, Connecticut; Troy, New 
York; New York city; Newark, New Jersey; Philadelphia; Wil- 
mington, Delaware; Pittsburgh; Chicago, and various other 
cities. There are, indeed, few cities or large towns in the 
United States in which a large number of carriages and wagons 
are not produced. One of the largest wagon-making establish- 
ments is located in Indiana, and from its works a large number 
of wagons are forwarded to western states and territories as 
well as to interior districts of seaboard states. 


COMBINED EFFECT OF IMPROVEMENTS OF ROADS AND VEHICLES. 

It would be impossible to apportion with exactness credit for 
the progress achieved in diminishing the time required for 
given journeys made in carriages or stage-coaches, and in in 
creasing the amount of freight that can be drawn in vans or 
wagons, between those who improve roads and those who im- 
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prove vehicles, but some of the particulars relating to the joint 
effect of both these advances may be appropriately mentioned. 
In regard to the cost of transportation over English turnpikes 
or roads in stage-coaches and wagons, John Macneil, an English 
civil engineer, presented the following estimate to a select com- 
mittee of the House of Commons, in September, 1831:— 

Expense of drawing one ton one mile at different rates of acclivity and dif- 

Serent speeds by stage-coach and wagon. 


—Four-horse stage-coach, average— ——-Wagon, four horses, average———\ 
velocity 10 miles per hour. velocity 214 miles per hour. 


Pence Pence 
Rates of acclivity. and Rates of acclivity. and 
decimals. decimals. 

1 foot in LOMAS acs ies 77.24 1footin DO increta 52.07 
Me LO seyatg eretoiars' 57.78 t MSs os seer wonlO 

i PEG ODOSOOL 50.47 DS OAV Gets tin tas 22.83 

of eWbocosodced 44.15 a BA). rea vate are lores 18.55 

Mg A) rombeleistereinlin 41.25 ie AO Varecclstereye 16.79 

ug DO Rercrercise cites 39.56 oh Ene oot aon 15.82 

uy OO cresteete sterele 38.46 COMaaausesie 15 20 

My AO weretetetoteeiere 37.68 a MUSSHE Load 14.77 

fs BO Ferckelelers steve 37.09 f SO fears cies cays 14.46 

oe Ew OO Naryepaesters 36.64 e eS ecrogtiodc 14 22 

es MOO) Rereratsresste¥e 36.28 oe LOOM terse ss 14 04 

Se L:5O)Farorececateterera 35.19 5° LOO meee: 13.46 

s¢ 200 syercieraisiatsie.s 34.64 ss PAULB Boone od 13.18 

es SOO stereusis sierniens 34.09 ue BOO ss eisrecisie.s = 12.91 

ef OU eretstetaicrereteys 33.65 oe WOO Nereis siaisiaie's 12.69 

a WOOO irs cre storelels 33.32 up QO Mesen sees 12.53 

ETL OTI ZOU tale ste crstsieielorere 32/99 ae EVOLIZOTtal Me mmtersiere sietelotele 12.36 


COST OF EXTENSIVE ROAD MOVEMENTS IN THE UNITED STATES. 


These English rates or charges are higher than those which 
usually prevailed in the United States, except when bad roads, 
elements of danger, or a depreciated currency affected prices. 

Jonathan Knight, chief engineer of the Baltimore and Ohio, 
said in 1832: “The charge for the carriage of commodities from 
Baltimore to Wheeling, on the turnpike road, averages about 2 
cents per pound, or $44.80 per ton on the whole distance of 266 
miles, being at the rate of about 17 cents per ton per mile.” 

A pamphlet published in 1882, entitled “Nebraska and the 
Territories, as developed by Railway Building and Operated,” 
says:— 

“By railroad now the rate to Denver is $1.87 per hundred, 
and car loads 75 cents. Time, two days—a saving of 50 days 
and over $9 per hundred over 1860. 

To Salt Lake now the rate is $2.63 per hundred and $1.87 in 
car lots; time, 44 days, a saving of nearly six months in time, 
and over $25 per hundred. 

The interest saved on these goods during transit is no small 
item. One merchant in Salt Lake paid one hundred and fifty 
thousand dollars in one year for freights from the Missouri river. 

In 1865 the rate by teams to Ogden was $27.84 per hundred. 
Now, by rail, $2.68, and by car loads, $1.37. 

The cost of government transportation to Utah that year 
was $1,524,119. The cost of grain and transportation over the 
same route was $2,526,728. The cost of a bushel of corn de- 
livered at Kearney was $5.03; Laramie, $9.26; Denver, $10.05; 
Salt Lake, $17. 


To June 30, 1872, the statement of the war department 
shows a saving by railway transportation of $6,507,282. At 
this rate, up to 1882, presuming that the same amount was | 
transported, the total saving by the government since the 
building of the railway would be $17,342,752; and including 
Indian goods, navy department, currency, etc., a grand total 
of over $34,000,000 saved by the government. 

By Ben Holliday’s coaches in 1860 the fare to Denver was 
$175. Reduced in 1862 to $150. Time, 72 hours. Now by the 
Union Pacific Railway the fare is: First class, $25; second class, 
$22.50; emigrant, $20. Time, 24 hours. 

At the same dates the fare by coach to Salt Lake was $300. 
Time, 6 days. Now by rail the fare is: First class, $62; emi- 
grant, $42. Time, 54 hours. 

The fare by coach then to San Francisco was $500. Time, 
16 to 18 days. Now the time is 96 hours and the fare, first 
class, $100; second class, $75; emigrant, $45. 

In connection with the great reduction of fares is the reduced 
cost of living. In early times the cost of meals to San Fran- 
cisco would not be less than $60. 

The amount of fare paid then did not represent what it cost 
nor the discomfort of being cramped in a stage-coach days and 
nights in winter, nor the poor meals and slow travel. Those 
who once suffered the trip to Denver, Salt Lake, and across the 
continent ¢an realize the comfort of day coaches and the luxury 
of sleeping cars. Certainly the government did not overestimate 
the benefits to the people when it encouraged the building of 
the great railway.” 

In 1865 stage fare from Nebraska City to Fort Kearney, 177 
miles, or from Omaha to Fort Kearney, 197 miles, was $15. 

In a conversation with a Chicago Tribune correspondent, 
Judge Taft, of Cincinnati, dwelt at some Iength upon the pro- 
gress of Ohio railroads. We present herewith the substance of 
his remarks upon that topic:— 

“Tt is astonishing to me as I travel over the state of Ohio in 
my campaigning tours and see how she has developed in every 
conceivable way since 1835, when I first put my foot within its 
borders. Then such a thing as a railroad was not known here. 
I came over the mountains of Pennsylvania from New York in 
a slow-moving stage and by canal when that mode of travel 
was available. I crossed the Ohio at Wheeling, and from that 
point we took the stage-coach, as the water was too low to 
make navigation safe. I well remember the slow and tedious 
trip from Wheeling to Cincinnati, and the extortion of the 
stage line, which held an undisputed monopoly of all the travel 
in those days. I paid the sum of $32 and some cents to be 
carried from Wheeling to Cincinnati; a sum which was by no 
means insignificant to a somewhat impecunious young lawyer 
who had just been admitted to practice. The coaches were 
crowded much beyond the point of comfort all the way, and 
often approached well-nigh suffocation. We were twelve days 
in making the trip, and on the whole I think we bore it nobly.” 

It is stated that in the palmy days of stage-coaching, the usual 
fare from New York to Albany was $12, and from New York to 
Boston $15. 


TRANSPORTATION OF PASSENGERS IN STAGES, 


'[\HE era of primitive stage-coaches for the transportation of 

passengers and their baggage and light parcels exclusively, 
probably began in this country with the introduction of the 
“flying machines” first used on the road between Philadelphia 
and New York in 1766. They reduced the time required in 
suramer to two days, and'corresponding reductions were made 
about the same period in the time required for journeys be- 
tween populous English and Scotch cities. 


MOVEMENTS TO AND FROM BOSTON, AND BETWEEN BOSTON AND 
NEW YORK. 


A year later, in 1767, an advertisement of a stage-coach, in- 
tended to carry passengers between Boston and Providence “all 
the summer season,” appeared in the Boston Post during the 
months of August, September, and October. It was signed by 
Thomas Sabin, who only claimed to have one stage-coach, but 


stated that he had provided himself with several sets of good 
horses, and that he was prepared to carry travelers expeditiously 
at cheap rates. In 1770 a new stage-chaise commenced run- 
ning between Salem and Boston, and in 1771 a line which 
boasted of a post-chaise lately improved by John Noble, and 
another curricle improved by J. 8. Hart, commenced riening 
between Boston and Portsmouth. 

In describing the traveling between Boston and New York 
towards the end of the last century, President Quincy, of Har- 
vard College, said: “The carriages were old, and the shackling 
and much of the harness made of ropes. One pair of horses 
carried us eighteen miles. We generally reached our resting: 
place for the night, if no accident intervened, at ten o’clock 
and after a frugal supper went to bed, with a notice that we 
should be called at three next morning, which generaliy proved 
to be half-past two, and then, whether it snowed or rained, the 
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traveler must rise and make ready, by the help of a horn lantern | From Philadelphia to Chester, 15 miles...........0....0000+ £0 5s. Od. 
and a farthing candle, and proceed on his way over bad roads, | From Chester to Queen of France (a total of 22 miles from 
sometimes getting out to help the coachman lift the coach out | Tbiladelphia, where passengers dined), 7 miles............ £0 2s. 6d. 
of a quagmire or rut, and arrived in New York after. a week's Queen of France to Wilmington, 6 miles...........seese+-e £0 2s. 6d. 
hard traveling, wondering at the ease as well as the expedition Lely ne Se ee Re Re BCR ner pies: 
She ar ichtola: jbuniler waslefiectod.7 eames bridge to Elk, 12 INILGSieigere niece: tee ats ees eae £0 4s, 2d. 
; ; . OMOUSCTICIIAMII EA TOLL Less stays sreteisicteieisie stereraieretietetelsieeieiets £0 7s. Gd. 
Later in the last century a decided improvement had been ———— 
effected, as shown by the following advertisement in the Co- Philadelphia to Susquehanna, 66 miles........seseeseeesees £1 5s. Od. 


lumbian Centinel for April 24th, 1798: “Boston and New York 
stages. The subscriber informs his friends and the public that 
he, in company with the other proprietors of the old line of 
stages, has established a new line from Boston to New York for 
the more rapid conveyance of the mails. The stage carriages 
of this new line will be small, genteel, and: easy, in which but 
four inside passengers will be admitted, with smart, good horses, 
and experienced and careful drivers. They will start from Bos- 
ton and New York on the first Monday in May, and continue 
to run three times a week until the first of November, and will 
leave Boston every Monday, Wednesday, and Friday at four 
o’clock A. M., and arrive at New York in three days and a half 
from their departure. They will leave New York on the same 
days at one o’clock Pp. M., and arrive at Boston on the fourth 
day from their departure at seven o’clock p.m. The number 
of passengers being so small, conveyance so agreeable and 
rapid, the price for each passenger will be 4d. per mile, with 14 
pounds of baggage gratis, and as the proprietors have been at 
such great expense to erect this line, they hope their exertions 
will give satisfaction and receive the public patronage.” 

Besides the above ‘“‘Fast Line,” the proprietors advertise an- 
other line, occupying four days for the trip, the price being 3d. 
per mile per passenger, with 14 pounds of baggage gratis, and 
for every 150 pounds of baggage the same as a passenger. 


In 1818 
THE EASTERN STAGE COMPANY 


was chartered in the state of New Hampshire. This was a 
notable event, and probably had a marked influence in en- 
couraging the development of the famous Concord coaches. 
The capital stock was fixed at first by the company at 425 
shares, of one hundred dollars each, and the charter extended 
for twenty years. The main route of this line in 1818 was as 
follows: A coach left Portsmouth for Boston at 9 o’clock a. M., 
dined at Topsfield, and then through Danversport and Salem 
to Boston, and back the same way the next day, dining at 
Newburyport. In 1825 the directors had established a sinking 
fund, and had carried $1,000 to that account, had declared a 
semi-annual dividend of four per cent., and had created 75 new 
shares, making up the full 500 allowed by the charter. The 
second dividend for this year was six per cent., and in 1826 
eleven per cent. was divided. In 1828 the shares were at a 
premium of $50, and a semi-annual dividend of eight per cent. 
on $150 was made. In 1880 the company was incorporated in 
Massachusetts, with a capital of $100,000. In 1832 it was run- 
ning coaches from Concord to Portsmouth, from Dover by two 
routes to Newburyport, from Portsmouth to Newburyport, 
Salem, and Boston, from Salem to Haverhill and Lowell, from 
Gloucester to Ipswich, and from Lowell by two routes to New- 
buryport. In 1833 the company was free from debt, and owned 
500 horses, with equipment to correspond. In 1884 the stock 
stood at over $200 a share, par being $100. In 1835 the com- 
pany was paying from $8,000 to $9,000 in tolls annually, and 
owned a large amount of turnpike, bridge, bank, and hotel 
stock. It was over this line that Henry Clay was carried from 
Pleasant street in Salem to the Tremont House in Boston in 
sixty minutes, and upon this route Daniel Webster was carried 
from Boston to Portland, to sign the Ashburton treaty, at the 
rate of sixteen English miles an hour. 
MOVEMENTS BETWEEN PHILADELPHIA AND BALTIMORE. 


The Philadelphia Independent Gazetteer, of January 2d, 1788, 
contains an advertisement of Greshom, Johnson & Co., of “the 
Philadelphia, Baltimore and Eastern Shore Line of Post-Coach 
Carriages,” which announces that carriages will set out in Fourth 
street, nearly opposite the Old Indian Queen Tavern, during the 
winter, on Mondays and. Thursdays of every week, at ten o’clock 
in the forenoon, and arrive in Baltimore on Wednesdays and 
Saturdays in good season for dining. In the issue of July 12th, 
1788, the rates of fare are given, thus:— 


Susquehanna to Baltimore, 37 miles, gratis. 

The passengers sleep the first night at Christiana bridge.” 

It will be seen that the principle of charging a higher rate 
for short movements than for longer ones was adopted by this 
line to the extent of moving passengers over more than a third 
of the distance gratis, probably to meet water-route compe- 
tition. 

The announcements were headed by a picture of the post- 
coach carriages of that day. They resembled very large dear- 
borns or market wagons, with round tops covered with canvas. 
The driver was seated at the front, his feet outside of the body 
of the wagon, resting on a foot-board. The vehicle was drawn 
by four horses. 

Of a journey made by Josiah Quincy, from Philadelphia to 
Washington, via Lancaster, the following entry occurs in his 
diary:— 

“February 10th, 1826.—At three o’clock this morning the light 
of a candle under the door and a rousing knock told me that it 
was time to depart, and shortly after [ left Philadelphia by the 
Lancaster stage, otherwise a vast, illimitable wagon, with seats 
without backs, capable of holding some sixteen passengers with 
decent comfort to themselves, and actually encumbered with 
some dozen more. After riding till eight o’clock, we reached 
the breakfast house, where we partook of a good meal, and 
took up Messrs. Story and Wheaton. We then proceeded 
through a most beautiful tract of country, where good fences 
and huge stone barns proved the excellence of the farming. 
The road seemed actually lined with Conestoga wagons, each 
drawn by six stalwart horses, and laden with farm produce.” 

In a statement made to a Washington correspondent of the 
New York Sun by Colonel John E. Reeside, son of James 
Reeside, the first of the heavy mail contractors in the United 
States, he said that from 1827 to 1836 he carried passengers 
and the mails between Philadelphia and Baltimore, during the 
season of navigation as follows: From Philadelphia to New 
Castie, Delaware, by steamboat; from New Castle in coaches 
across the peninsula, sixteen miles, to Frenchtown, and then to 
Baltimore by steamboat. 

In the winter, when navigation was closed, two stage lines 
were run from Philadelphia to Baltimore. The time between 
Philadelphia and Baltimore by the Wilmington line was usually 
twenty-four hours, but when the roads were bad sixty hours 
were frequently consumed. By the river route the usual time 
was eleven hours. About 1829 or 18380 the New Castle and 
Frenchtown Railroad was built. The cars used on this line 
were simply the Troy coach bodies swung on straps and elliptic 
springs, and placed on trucks, and drawn by horses driven tan- 
dem. This was one of the first railroads in the United States 
on which steam was used. 


MOVEMENTS BETWEEN PHILADELPHIA AND PITTSBURGH. 


Colonel Reeside also states that in 1828 he began to carry the 
mails between Philadelphia and Pittsburgh. There were two 
lines owned by Reeside, Slaymaker & Co., one carrying the let- 
ter mail, called ‘‘The Good Intent.” The other, carrying the 
newspaper mail, was known as “The Telegraph.” “The Good 
Intent” ran by the way of Harrisburg, Chambersburg, Somer- 
set, and Mount Pleasant to Pittsburgh; “The Telegraph” by 
the way of Columbia, York, Gettysburg, Chambersburg, Bed- 
ford, and Greensburg to Pittsburgh. ‘The Good Intent” made 
the run from Philadelphia to Pittsburgh in fifty-two hours, 
while “The Telegraph” consumed seventy-two hours. In 1884 
the speed of “The Telegraph” line was brought up to that of 
“The Good Intent,” for which additional pay amounting to 
$12,000 a year was given by the department. 

In Mr. W. Hasell Wilson’s Notes on the Internal Improve- 
ments of Pennsylvania, published in 1879, he says:— 

“An announcement was made in the Pittsburgh papers, of 
May 1881, that Reeside, Slaymaker & Co. had, with their usual 
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enterprise and public spirit, established four lines of stages to 
run through to Philadelphia; the first, in two and a half days; 
the second, in four days, both of them daily; the third to start 
tri-weekly, and the fourth to run daily in four days, by the way 
of Blairsville, Huntingdon, and Lewistown. This was consid- 
ered at the time a great advance upon the previous traveling 
facilities. The writer well recollects the advent of the fast mail 
line, to run through-in two and a half days. The coaches were 
puilt as light as possible consistent with strength, and carried 
but six passengers each. The four-horse teams were carefully 
selected, and changed every ten miles. As the sound of the 
horn announced the approach of the stage to the changing 
station, the fresh horses were brought out, each in charge of a 
groom, and the change was effected, and the coach rolling 
away before the passengers hardly realized what was being 
done. The contrast with the old order of things was so marked 
as to excite a good deal of wonder and astonishment along the 
route.” 


COMBINED RAIL AND SLEIGH MOVEMENT BETWEEN PHILADELPHIA 
: AND NEW YORK. 

In reference to a winter substitute for staging, viz., riding on 
sleds or sleighs, Mr. S. W. Roberts said, in an address to the 
Pennsylvania Historical Society:— 

“On the 14th of February, 18386, I left Philadelphia at 5 p. M., 
and was fourteen hours going to New York with the Great 
Southern Mail, although the sleighing was good. We rode in 
an open sled, or box on runners, and the four passengers sat on 
the mail bags. The fare from Philadelphia to New York was 
six dollars. My recollection is that we rode fourteen 
miles in a railroad car, from Elizabethtown to Jersey City.” 


STAGE MOVEMENTS FROM ALBANY TO WESTERN NEW YORK. 


Thurlow Weed’s autobiography says: “Very few of our citi- 
zens possess information, other than traditional, of the mode 
of travel between Albany and the western part of New York 
even as late as 1824. Those who step into a railway car at Al- 
bany at seven o’clock in the morning, and step out to get their 
dinner at Rochester at two o’clock Pp. M., will find it difficult to 
believe that within the memory of by no means the ‘oldest 
inhabitant’ it required, in muddy seasons of the year, seven 
nights’ and six days’ constant traveling in stages to accomplish 
the same journey; and yet that was my own experience in 
April, 1824. 

“We left Albany at seven o’clock in the evening, and traveled 
diligently for seven nights and six days. The road from Albany 
to Schenectady, with the exception of two or three miles, was 
in a horrible condition, and that west of Schenectady, until we 
we reached ‘Tripes,’ or ‘Tribes Hill,’ still worse. For a few 
miles, in the vicinity of Palatine Church, there was a gravelly 
road, over which the driver could raise a trot, but this was a 
luxury experienced in but few localities, and those far between. 
Passengers walked to ease the coach several miles each day and 
each night. Although they did not literally carry rails on their 
shoulders to pry the coach out of ruts, they were frequently 
called upon to use rails for that purpose. Such snail-paced 
movements and such discomforts in travel would be regarded 
as unendurable now; and yet passengers were patient, and some 
of them even cheerful, under all those delays and annoyances. 
That, however, was an exceptional passage. It was only when 
we had ‘horrid bad’ roads that the stages ‘drew their slow 
length along.’” 


OF SOUTHERN STAGE LINES AND STAGE TRAVELS IN 1834 


A writer in the Dooly (Ga.) Vindicator says: “As a great 
many of the young people of these days have but a faint idea 
how the public traveled in old times, some forty-nine years ago, 
I thought I would, for their information, give them, through 
the columns of the Vindicator, a few dots, by commencing 
back in 1834, when there were no railroads in Georgia. About 
the end of 1834, Messrs. John and Richard Stockton, of Virginia, 
started a line of stage coaches from Augusta, Ga., to Mobile, 
Ala., passing through this, Dooly county, and through Vienna. 
It was arranged for the stages to run every other day, the stands 
or points where teams were changed were from ten to fourteen 
miles apart, according to the facilities for entertainment, except 
on long drives, which were from twenty to twenty-five miles 
apart, and at each one of these stands they kept a team of four 


horses of the best kind, each horse had a set of harness, each 
team had its driver, each driver had his whip, water bucket, 
grease bucket, and stage horn, and the stages ran on stage 
time, so each driver would know when the stage was due at his 
stand, The driver would always have his horses harnessed in 
time, and when he heard the driver on the road coming blow- 
ing on his horn, ‘Molly, Put the Kettle On,’ he would have his 
team on the spot ready to take the coach on. They kept the 
stages running all the time, Sundays not excepted. 

These coaches varied in size, having a capacity for carrying 
six to fourteen passengers, though when it was a fourteen-pas- 
senger coach, two had to be deck passengers. This line carried 
through passengers for ten cents a mile; way passengers were 
charged twelve and a half cents a mile. 

Every coach that left Augusta or Mobile had in it a way box, 
in which was a way Dill, and on that bill every passenger regis- 
tered his or her name; when they took passage, any person 
could have access to that bill by going to the driver at the stage 
stand, for it was the duty of every driver to see that every pas- 
senger’s name was registered and the fare paid, and if any 
driver found a passenger on who had not paid his fare it was 
his duty to collect it or put him off. 

This line was laid out in sections, each section had an agent, 
and these agents would travel over their sections about once in 
every fifteen or twenty days, but would go when the drivers 
were not expecting them. It was also the agents’ duty to pay 
the drivers and pay for forage, for harness, etc., to look after 
the condition of the stables and teams, and to sce that all was 
right, for if any driver had not accounted for all money re- 
ceived from every passenger, the agents settled with such de- 
faulter by deducting the amount behind from his wages, besides 
all damages caused by fault of such driver, and put him on the 
road to leave. 

The line was about four hundred miles long, it carried the 
United States mail at a considerable cost, and when a trip was 
lost it was no little item to the contractor. This line of stages 
ran for five years, and was a great advantage to the country 
which it ran through.” 

STAGE-COACH «MOVEMENTS ON THE CUMBERLAND ROAD. 

One of the greatest theatres of prolonged stage-coach activity, 
involving the use of superior vehicles and teams, was the Cum- 
berland road, which for a number of years was a leading avenue 
of travel between the Atlantic and western states, and especially 
for movements between Wheeling and Baltimore. In describ- 
ing these movements, a Washington, Pa., correspondent of the 
Philadelphia Press says:— 

“At various times four companies engaged in staging. They 
were the National Line, Good Intent, June Bug, and the Pioneer. 
Of the few surviving drivers, none recollect how the ‘June Bug’ 
Line received its name. Relays were established at a distance 
of from ten to twelve miles, and there are some records of quick 
changing that would make a modern Jehu turn green with envy. 
An old driver still boasts of harnessing his four horses in four 
minutes, and of changing teams before the stage ceased rock- 
ing. Ponderous trunks were strictly forbidden, each passenger 
being limited to fifty pounds of baggage, and there was careful 
weighing in those days. Each stage’s complement consisted in 
not more than nine passengers. As many as fourteen coaches 
have traveled together with their 100-odd passengers. If there 
was a mail coach among them, the ‘toot,’ ‘toot’ of the driver’s 
horn added to the gaiety of the scene; and when a wayside inn 
was reached, and the passengers disembarked for refreshments, 
what joyful recognition, uncorking of bottles, and the like were 
there! In those days through mail coaches left Wheeling at 6 
A. M., and just twenty-four hours later dashed into Cumberland, 
Md., having traversed a distance of 182 miles. Occasionally 
there were delays, but these were not permissible upon the 
completion of the Baltimore and Ohio road to Cumberland. A 
way mail coach, which both deposited and received mail at all 
stations, left Wheeling at 7 A.M. each day. Despite its extra 
duties, it managed to overtake the through mail before enter- 
ing Cumberland. Ohio river steamboats have arrived at Wheel- 
ing as late as 10 A. M. with passengers booked for the train to 
leave Cumberland at 6 o’clock the next morning. One hun- 
dred and thirty-two miles up hill and down hill, fording rivers 
and crossing mountains, but connection must be made; and it _ 
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was, though at a heavy cost to the company. Such fast trips, 
Hownren, could only be indulged in by the wealthier classes. 

The stage drivers were ambitious. A true test of their 
mettle was the delivery of the President’s message. The let- 
ting of contracts by the Post-Office Department hinged on these 
deliveries, and if a driver failed to make good time it meant 
the cancelation of the contract with his employers, and the 
transfer to a rival company. Dave Gordon, a noted driver, 
once carried the President’s message from this point to Wheel- 
ing, a distance of 32 miles, in two hours and twenty minutes. 
He changed teams three times in this distance. Bill Noble, 
still living, and further afflicted with a cancer on the face, 
claims to have made the best time on record. He professes to 
have driven from Wheeling to Hagerstown, Md., 185 miles, in 
fifteen and a half hours. 

“Tn 1852 coaching began to decline. In that year the Balti- 
more and Ohio Railroad was completed to Wheeling, and there- 
after stages to and from Cumberland were propelled by two 
horses instead of four. Now it has dwindled down to an aged- 
looking coach, which plys daily between here and Brownsville, 
24 miles east. The iron horse enters both places, and this relic 
of olden days contents itself with a local traffic. The dog trot 
of to-day is a miserable contrast to the quick time of thirty-five 
or forty years ago. Then drivers’ orders were to make the 
time or kill the horses. Teams were driven ten miles at a full 
run. Ifa horse dropped he was quickly unharnessed, and if 
unable to travel further was drawn aside, and the journey was 
resumed.” 

In a description of movements over the Cumberland road, 
furnished to the New York Sun by Colonel Reeside, he stated 
that in 1836 he turned his attention to the connections from 
Baltimore westward. The National road between Cumberland 
and Wheeling being then about completed, he placed lines 
upon that route to make the connection between the terminus 
of the Baltimore and Ohio Railroad at Frederick and the 
steamboat service on the Ohio river at Wheeling, and the stage 
lines running west into Ohio and Indiana. He reduced the 
time of transit from Baltimore to Wheeling to about forty-eight 
hours. The road being new, the stone just broken, the teams 
employed usually consisted of five horses, three in the lead and 
two at the wheel. There was a strong opposition between the 
lines of Reeside and Stockton, and it was frequently the scene 
of spirited races between the rival lines. At that date most of 
the freight for the west was conveyed from Baltimore and 
Frederick to Wheeling and points in the west beyond, with 
the old-fashioned Conestoga wagon, which, together with the 
numerous droves of cattle, sheep, and hogs driven to market, 
frequently caused great obstruction to the stage coaches in 
getting by and through them. Those were the days of the 
good old-fashioned roadside inn, where venison steaks, hot 
waffles; corn cakes, and coffee were the bounteous repasts 
served up to the hungry traveler. 

Competition being very great at that time for the possession 
of the mail contract, Amos Kendall, then Postmaster-General, 
designed a wagon for the purpose of carrying the mail, inde- 
pendent of passenger travel, which was tried but a short time 
and then laid aside, and the mail placed upon the ordinary 
coaches. It frequently required three or four coaches to trans- 
port it, there being often as many as fourteen lock bags and 
seventy-two canvas sacks. 

In 1846 the Baltimore and Ohio Railroad reached Cumber- 
land. The travel over the National road was then greatly in- 
creased. Competing stage lines were put on, and it was no 
unusual thing to see from fifteen to twenty coaches leave and 
enter Cumberland twice a day. There was a corresponding 
increase of the traffic by wagons, so that the saying of “Forty 
wagons in a day entering Wheeling” became a proverb. The 
great stream of travel between the east and the west poured 
over the National road from that time on for several years. 
In 1852 the Baltimore and Ohio Railroad reached the Ohio 
river, and it remained for the son of the father who started the 
first line of stage coaches across the Alleghany mountains with 
the daily mail, to carry the last mail for the east by coach into 
Wheeling. : 

“ After 1852,” says John E. Reeside, “I began to run coaches 
through Ohio, Indiana, and Missouri, and across the plains and 


the Rocky mountains to Salt Lake. In 1815-16 my father was 
concerned in the first line of coaches crossing the Alleghany 
mountains and carrying the mails. In 1852 the first mail coach 
crossing the Rocky mountains was owned by myself and William 
McGraw. The contract for carrying the mails across the Rocky 
mountains was terminated by Indian hostilities, culminating in 
what was known as the Harney war.” 


ORIGIN OF THE PHRASE “CHALKING HIS HAT,” OR THE FREE- 
PASS SYSTEM. 


The Washington Critic says: “The first man to introduce the 
hat-chalking business in this country was Mr. Reeside, father 
of Mr. J. E. Reeside, of Washington. Away back in the days 
of Old Hickory, the first-named gentleman, in connection with 
others, was the great Star-Route contractor of the Union. Mr. 
Reeside and his friends ran lines of stage coaches from this 
city to all the leading points in the west and south-west. Mr. 
Reeside was agent of the company for this city, and knew all 
the M. C.’s from the sections named. Occasionally he would 
take a liking to some Representative or Senator, and would 
tender him a free ride to his home when Congress adjourned. 

Now, the old man was mighty strict with his drivers and 
agents, holding them pecuniarly responsible for the fare of 
everybody who got onto the coaches. To prevent his agents 
being imposed upon by forged passes, the old man devised a 
peculiar hieroglyphic. The M. C. would have his name printed 
on the inside of his hat, and Mr. R. would take a piece of chalk 
and write his hieroglyphic on the outside of the hat. 

In a short time Mr. R.’s mark became known on all the lines, 
and a man with that mark on his tile could ride all over the 
west and south-west gratis, because, as the drivers expressed 
it, ‘the old man’s chalked his hat.’ Thus Mr. R. became the 
forerunner of all the chalk-daubing now in the United States. 
This is a fact, as the writer had it from the lips of Mr. J. E. 
Reeside, who has seen his father sling the chalk many a time 
in days long gone by.” 


THE PRIMITIVE WESTERN STAGE COACH, 


dating back to 1830, was described as follows in the Chicago 
Magazine: “It was a great, ugly, inconvenient, incommodious 
vehicle, built with an eye to service, without a thought of ele- 
gance. The wheels were of oak, with spokes like a Polynesian 
war-club, thickly tired, and with a hub like a hogshead. Upon 
the axle-trees was a common cart body, with seats laid across. 
There was no tongue to the coach, but a pair of shafts, and one 
horse alone did the duty, or mayhap a tandem. Hoop-poles 
were bent over from side to side, and a rough board behind, 
fastened to the coach by a pair of great leathern straps, carried 
the baggage of the passengers.” 


THE CONCORD COACH. 


Of the stages generally used in the new western states and 
territories about 1865 Albert D. Richardson says: “The mail 
coach or hack built in Concord, N. H., is known as the Con- 
cord wagon. It is covered with duck or canvas, the driver 
sitting in front, at a slight elevation above the passengers- 
Bearing no weight upon the roof, it is less top-heavy than the 
old-fashioned stage coach for mud-holes and mountain sides, 
where to preserve the centre of gravity becomes, like Falstaff’s 
instinct, ‘a great matter.’ Like human travelers on life’s high- 
way, it goes best under a heavy load. Empty, it jolts and 
pitches like a ship in a raging sea. Filled with passengers, and 
balanced by a proper distribution of baggage in the ‘boot’ be- 
hind, and under the driver’s feet, its motion is easy and elastic. 
Excelling every other in durability and strength, this hack is 
used all over our continent and throughout South America.” 

Quite a variety of vehicles, however, were pressed into the 
service of stage proprietors. A writer, in describing the stages 
of Montana, says: “If there is a prettier street picture of ani- 
mation than a red Concord coach, with six spirited horses in 
bright harness, and a good reinsman on the box, we have not 
seen it. Butit was not always clean Concords and six prancing 
horses. There are the jerkeys and mud wagons, with two and 
four horses, and passengers packed in like sardines, or footing 
it through the mud at the raie of two miles an hour, in the 
dark background of memory on which the bright picture is 
painted.” 
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STAGE-COACH MOVEMENTS WEST OF THE MISSISSIPPI. 


In 1860, by traveling in stages during a large portion of each 
day and night, but halting forty-five times for intervals of from 
four to five or six hours, the journey was made from St. Joseph, 
Missouri, to Great Salt Lake, in 19 days, the distance being 
1,126 miles, and the average rate of speed nearly sixty miles a 
day. 

Hall's Guide to the Great West, published in 1865, says of a 
journey to Virginia City, Montana:— 

“One route is by the overland stage from Atchison, Kansas, 
or from Omaha, Nebraska, to Salt Lake and Montana. The 
distance to Salt Lake is 1,255 miles and to Virginia City 500 
miles further, requiring at least 17 days’ and nights’ continuous 
travel in a coach generally crowded.to its utmost capacity, with 
only 25 pounds of baggage allowed to each passenger, except 
by paying $1.50 for every additional pound. The stage fare to 
Virginia City is $600; the price of meals on the way is from $1 
to $2 each. These high rates, more than double what they 
were a year ago, are in consequence of the troubles with the 
Indians, who for a time completely broke up the line between 
the Missouri river and the mountains.” The fare named, of 
$600 for 1,755 miles, is a little more than 34} cents per mile. 

The same work says that Holliday’s and Butterfield & Co.’s 
stages left Atchison daily in 1865 for Salt Lake. Time 12 days, 
fare $150. This was about 12 cents per mile, and supposing 
that the additional $450 required for the journey to Virginia 
City, of 500 miles beyond Salt Lake, applied exclusively to 
payment for that journey, it was at the rate of 90 cents per mile. 

The Ben Holliday stage lines, in operation in 1865 west of 
the Missouri, were probably then the most extensive and most 
skillfully conducted stage routes in the world. The main line 
ran from Atchison, Kan., to Placerville, Cal., a distance of 
1,913 miles, and there were, besides, important branches lead- 
ing from Omaha to Fort Kearney, from Denver to Central 
City, Col., and from Salt Lake City to Idaho. The average 
speed, continued night and day, including stoppages for meals, 
was between five and six miles an hour. The coaches were of 
the regular Concord pattern, with three comfortably cushioned 
seats, and similar in appearance and accommodations to the 
best style of coaches formerly used on first-class stage routes in 
the east. Except in times of unusual difficulty, the coaches 
moved with great regularity, the schedule time being as par- 
ticularly made as on a railway. 


OMNIBUS, CAB, AND GURNEY MOVEMENTS. 


A class of vehicles, intended for hire, that have been exten- 
sively used are stages or omnibuses, and cabs, coaches, han- 
soms, and gurneys, employed mainly in large cities and towns. 
The omnibuses have been supplanted by street cars to such an 
extent that few of them are now running on their old routes. 
Like a number of other adjuncts of transportation, their rise, 
decline, and fall as principal agencies of local passenger move- 
ments in great cities extended over a period of about a quarter 
of a century, beginning about 1830 on some routes, and a few 
years later on others. 

Some of the first omnibus lines were drawn by four horses, 
and had such names as the Lady Clinton, Lady Washington, 
Pheenix, Red Bird, Yellow Bird, and Blue Bird. Their ex- 


teriors were adorned with fantastic figures, and the entrance 
doors were on the sides of these vehicles. Subsequently the 
door for entering was placed in the rear, connected by a strap, 
with the driver’s box, so that he could know when any one was 
entering or leaving the vehicle, and two horses were used in 
nearly all cases, the only exceptions being very large omni- 
buses, capable of seating about thirty or more passengers, and 
used mainly in social excursions or moving persons between 
railway stations. As one omnibus line after another in large 
cities was supplemented by street cars, the old vehicles were 
usually painted anew in gorgeous colors, and pressed into ser- 
vice in the suburbs, or in country towns and country hotels. 
The charges for an omnibus ride, varying in length from a few 
squares to several miles, were originally a shilling. Subse- 
quently they were reduced to five cents in some cities and six 
cents in others. 

One of the varieties in usages relating to cabs has been 
transitions from one horse to two-horse vehicles, followed by a 
failure or abandonment of one-horse vehicles, and subsequently 
by their reappearance in new shapes. The two-horse coaches 
are used largely in connection with funerals, and an important 
portion of their revenue is derived from this service. On the 
other hand, the employment of one-horse vehicles has been 
considered one of the steps necessary to cheapen local carriage 
transportation. The rates usually charged for a two-horse 
coach for carrying one or two passengers not exceeding one 
mile, or between principal hotels or stations, was $1. The one- 
horse vehicles usually render the same service for 25 cents. 
The published rates of the Chicago Gurney Company in 1885, 
which correspond closely to the rates charged by the Hansom 
Cab Company of that city and similar organizations elsewhere, 
were as follows:— 


ONE MILE 
One mile or less, from any stand, each passenger.....+...++++ age 
Between principal hotels and depots, each passenger......-++.0 25 

TWO MILES. 
One passenger, from any stand........... Sie ecole wa lacelp -siaiels fants 50 
TWO passengers... .....sscesece Binis afelareis Haiehe dite Sipe is <isjewrareent wae 7 
Three or four passengers..... dina envaleio eis SPO IOC OOO Ee Cone $1 00 
THREE MILES. 

Qne passenger, from, any, Stand .;. 0:0: sjsiers «cise. cin ble vic os secies wieisie a "75 
TWO passengers.........cscceeseee sieiaslateieisioiaisloip.cisie Srneieien are a eee $1 00 
Three-or {OUP PASSCNGETS « ..0,616.<.61<15/sWsieve iiss ieee ara ewicie mails «eee aistS 1 25 


In above rates no charge made for one stop or wait of five 
minutes, but for a stop or wait of ten minutes the charge will 
be 15 cents; for fifteen minutes, 20 cents; for twenty minutes, 25 
cents. 

No charge for ordinary hand-baggage. 

SERVICE BY THE HOUR. 
One or two passengers...........ssecesscees Sisisisietete Aisiejaieis'eeveisiss NLT. 
Three or|four passengers..... ......256- eneeseceecsons oeccee «$l 00 


Time counted both ways from stand whether gurney returns 
empty or otherwise, and no service performed for less than the 
price of one hour. 

Charges made for fractions of an hour after the first hour. 

Passengers desirous of using the gurney by the hour should 
make it known to the driver when engagement is made, other- 
wise the charges will be by the mile. 


EARLY AMERICAN RAILWAY PROJECTS. 


CONCEPTIONS OF OLIVER EVANS, JOHN STEVENS, AND ROBERT 
FULTON. 

lie would be difficult to trace each stage of the proceedings 

that finally led to the establishment of railways in the 
United States. At some periods few things were attempted 
which were not imitations of something that had previously 
been done in Great Britain. But this rule had notable excep- 
tions, the first of which was the invention of a high-pressure 
engine, which, under favorable circumstances, could presum- 
ably have been developed into a successful primitive locomotive, 
by Oliver Evans, an able and successful inventor, at an earlier 
date than any equally important forerunner of the locomotive 
had been devised elsewhere. There were no railways in Amer- 


ica at the period when Evans first conceived his plan of a 
steam-road wagon, and he was obliged to look, but in vain, for 
a field of practical utility, to turnpikes or a slight modification 
of them. He nevertheless was an ardent, although unsuccessful, 
advocate of steam railways, and he was the first citizen of the 
United States who combined with such advocacy positive proofs 
of ability to devise a machine capable of moving itself and ad- 
ditional weight by steam power, over ordinary streets or roads. 

In a letter published in Niles’ Register, dated November 18th 
1812, Oliver Evans describes at length the steps he had gon 
menced, soon after 1772, to construct steam wagons, and to 
organize methods for applying them to useful service. He 
makes this reference to what was probably his most remark- 
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able original discovery: “At length a book fell into my hands 
describing the old atmospheric steam engine. I was astonished 
to observe that they had so far erred as to use steam only to 
form a@ vacuum to apply the mere pressure of the atmosphere 
instead of applying the elastic power of the steam for original 
motion; the power of which I supposed irresistible. I renewed 
my studies with increased ardor and soon declared that I could 
make steam wagons.” 

He states that in 1786 he petitioned the legislature of Penn- 
sylvania for the exclusive right to use his improvements in 
flour mills and steam wagons in that commonwealth, and that 
the committee to whom his petition was referred heard him 
very patiently while he described his mill improvements, but 
were led to think him insane by his representations concerning 
steam wagons. He then made a similar application to the 
legislature of Maryland, which resulted favorably, mainly on 
the ground that the grant could injure no one, and the en- 
couragement proposed might lead to the production of some- 
thing useful. He describes interviews with various prominent 
merchants or other capitalists, in which he explained his ideas 
and plans, and unsuccessfully solicited pecuniary assistance to 
give them practical effect. He says that in 1800 or 1801 he 
constructed a small stationary engine for grinding plaster, 
which fully demonstrated the correctness of his theories. As 
an additional and unanswerable demonstration, he cites the 
success of the effort he made in 1804 to propel by steam through 
the streets of Philadelphia his machine for cleaning docks. 

Of this he says: “It consisted of a large flat, or scow, with a 
steam engine of the power of five horses on board to work ma- 
chinery to raise the mud into flats. This was a fine opportu- 
nity to show the public that my engine could propel both land 
and water carriages, and I resolved to do it. When the work 
was finished I put wheels under it, and, though it was equal in 
weight to two hundred barrels of flour, and the wheels fixed 
with wooden axle-trees for this temporary purpose in a very 
rough manner, and with great friction, of course, yet with this 
small engine I transported my great burthen to the Schuylkill 
river with ease; and when it was launched in the water I fixed 
a paddle-wheel at the stern, and drove it down the Schuylkill 
to the Delaware, and up the Delaware to the city, leaving all 
the vessels going up behind me at least half-way, the wind 
being ahead.” 

This remarkable demonstration of 


THE PRACTICABILITY OF STEAM WAGONS, 


as well as steamboats, by a single machine, at that early period, 
was one of the greatest triumphs of superior inventive and me- 
chanical skill ever achieved. But either lack of faith or lack of 
capital prevented the immediate fruition which Mr. Evans so 
richly deserved, notwithstanding the continuance of appeals, 
which he forcibly describes in the following extracts:— 

“Some wise men undertook to ridicule my experiment of 
propelling this great weight on land, because the motion was 
too slow to be useful. I silenced them by answering that I 
would make a carriage, to be propelled by steam, for a bet of 
$3,000, to run upon a level road against the swiftest horse they 
would produce. I was then as confident as I am now that such 
velocity could be given to carriages. On the 26th of 
September, 1804, I submitted to the consideration of the Lan- 
caster Turnpike Company, a statement of the cost and profits 
of a steam carriage to carry 100 barrels of flour 50 miles in 24 
hours,—tending to show that one such steam engine would 
make more net profits than ten wagons drawn by ten horses 
each, on a good turnpike road, and offering to build such a 
carriage at a very low price.” 

In a practical test of such a proposition Mr. Evans would, of 
course, have been obliged to encounter difficulties similar to 
those which confronted other inventors who endeavored to pro- 
mote the use of steam engines on turnpike roads, and he 
recognized the force of the conclusion which was one of the 
great secrets of the extraordinary success achieved by George 
Stephenson, viz.: That the rail and the locomotive should be 
regarded as man and wife. 

Indications of this conviction are furnished by the following 
extracts from Mr. Evans’ communication of 1812:— 

“T am still willing to make a steam carriage that will run 
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fifteen miles an hour, on good, level ruilwuys, on condition that 
I have double price if it shall run with that velocity, and 
nothing for it if it shall not come up to that velocity. 

Ihave been highly delighted in reading a correspondence be- 
tween John Stevens, Esq., and the commissioners appointed by 
the legislature of New York, for fixing on the site of the great 
canal proposed to be cut in that state. Mr. Stevens has taken 

a most comprehensive and very ingenious view of this import- 

ant subject, and his plan of railways for the carriage to run 

upon removes all the difficulties that remained. I have had 

the pleasure, also, of hearing gentlemen of the keenest penetra- 

tion, and of great mechanical and philosophical talents, freely 

give in to the belief that steam carriages will become very use- 

ful. Mr. John Ellicott (of John) proposed to make roads of sub- 

stances such as the best turnpikes are made, with a path for each 

wheel to run on, having a railway on posts in the middle to guide 

the tongue of the wagon, and to prevent any other carriage from 

traveling on it. Then, if the wheels were made broad and the 

paths smooth, there would be very little wear. Such roads 

might be very cheaply made. They would last a long time, 

and require very little repair. Such roads, I am inclined to be- 

lieve, ought to be preferred, in the first instance, to those pro- 

posed by Mr. Stevens, as two ways could be made, in some parts . 
of the country, for the same expense, as one could be made 

with wood. But either of the roads would answer the purpose, 

and the carriages might travel by night as well as in the day.” 

This crude conception of a possible railway is followed by 
this striking prophecy of the actual course of events:— 

“When we reflect upon the obstinate opposition that has 
been made by a great majority to every step towards improve- 
ment; from bad roads to turnpikes, from turnpikes to canal, 
from canal to railways for horse carriages, it is too much to 
expect the monstrous leap from bad roads to railways for steam 
carriages, at once. One step in a generation is all we can hope 
for. If the present shall adopt canals, the next may try the 
railways with horses, and the third generation use the steam 
carriage. I do verily believe that the time will come 
when carriages propelled by steam will be in general use, as 
well for the transportation of passengers as goods, traveling at 
the rate of fifteen miles an hour, or 300 miles per day.” 

In a work published in or about 1813 he repeated in a still 
more emphatic manner, some of the ideas expressed above. 
He said: “The time will come when people will travel in stages 
moved by steam engines, from one city to another, almost as 
fast as birds fly, fifteen or twenty miles an hour. A 
carriage will set out from Washington in the morning, the pas- 
sengers will breakfast at Baltimore, dine at Philadelphia, and 
sup at New York, the same day. To accomplish this two sets 
of railways will be laid, so nearly level as not in any place to 
deviate more than two degrees from the horizontal line, made 
of wood or iron or smooth paths of broken stone or gravel) 
with a rail to guide the carriages, so that they may pass each 
other in different directions, and travel by night as well as by 
day; and the passengers will sleep in these stages as comfort- 
ably as they now do in steam stage boats.” 


COLONEL JOHN STEVENS, OF HOBOKEN, 


whose advocacy of a railroad instead of a canal is referred to 
by Oliver Evans, was the first American who combined a very 
early championship of railway improvements with persistent 
and judicious efforts that finally led to important practical re- 
sults. He commenced advocating the construction of railways 
in New York about 1810, and in 1811 applied to the legislature 
of New Jersey for the first American railway charter, which 
was granted in 1815. When the agitation of schemes for con- 
structing a canal to connect lake Erie with the Hudson seemed 
to be assuming a practical shape in 1812, Colonel Stevens 
urged the New York commission of inland navigation, of which 
Gouverneur K. Morris was chairman, to construct a railway, 
instead of a canal, as a connecting link between those great 
water channels, and, although his suggestions were rejected, 
they helped to direct public attention to the practicability of 
improved iron highways, and they embodied the first clear con- 
ception of a lengthy and extensive railway. The comprehen- 
sive nature of his plans may be inferred from the fuct that his 
outline of them, as furnished in February, 1812, was as follows:— 
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“Let a railway of timber be formed, by the nearest practica- 
ble route, between lake Erie and Albany. The angle of eleva- 
tion in no part to exceed one degree, or such an elevation, 
whatever it may be, as will admit of wheel carriages to remain 
stationary when no power is exerted to impel them forward. 
This railway, throughout its course, to be supported on pillars 
raised from three-to five or six feet above the surface of the 
ground. The carriage wheels of cast iron, the rims flat with 
projecting flanges, to fit on the surface of the railways. The 
moving power to be a steam engine, nearly similar in construc- 
tion to the one on board the Juliana, a ferryboat plying between 
this city and Hoboken.” 

This conception closely resembled the New York elevated 
railways, and although it differs widely from the method of 
construction subsequently adopted by the lengthy steam lines, 
it was far in advance of the plans that had then been suggested 
by other inventors. 

He supported his theory of the practicability of such a road 
by the following reasons: Its expense would be no greater than 
that of an ordinary turnpike road with a good coat of gravel 
on it; it could be built in one or two years; its elevation would 
remove the timber, of which it was composed, from danger of 
decay; and travel could never be impeded on it even by the 
deepest snows; it would be free from the casualties to which 
canals were liable, and the expense of transportation would be 
far less than on a canal. 

In discussing the speed that could be obtained by passenger 
trains he said that he should not be surprised at seeing steam 
carriages propelled at the rate of 40 or 50 miles an hour. In 
reference to freight movements he estimated that a train of 160 
tons could be drawn at a speed of four miles per hour, and that 
the actual expense of transporting a ton over the entire line 
would be fifty cents. He also made a detailed estimate of the 
cost of such a road as he proposed, having brick pillars, 400 to 
the mile, with timber ways and iron bar rails four inches broad 
and one-half inch thick. He made the cost per mile as follows:— 


MALS ILOTN PALES saicis/o,nialeietalo\ oreo oioielerelaiesavsis lererese|aiessiors © sis sie(ejescre $7,603 
IBILCK pUllatseie sutetelele s’eleie eielelelsieis'eisi(s]s/sipie)-cisisioiels areisigiatsisis 1,600 
PERTIOD CLAW AVS creletelsters otelaieloinia ee iciele sieierelete etaresle SASOOSCOSKEIAGS 1,500 
$10,708 

Or, for the whole 300 mileS......cccecsce coccvece cecceeeee Ho, 210,900 
For reducing elevations, etc........ aie sieyeielerers sloewisielsieicesieciets 500,000 
$3,710,900 


At a much later period, probably about 1835, attempts were 
made to build a few railways in accordance with these plans, 
in south-western New York and north-eastern Ohio, but such 
projects were soon abandoned mainly on account of the perish- 
able and insecure nature of wood as a supporting material and 
the inability to secure a sufficient amount of capital to purchase 
iron supports. 

Thwarted in his attempt to secure a favorable consideration 
from the New York commissioners, Mr. Stevens published his 
suggestions in pamphlet form in 1812, and made an earnest 
effort to secure aid from the Federal Government for the pur- 
pose of having an experimental railway built, by which the 
feasibility of his plans could be tested. He claimed that for the 
moderate sum of $3,000 such a test could be made. In the in- 
troduction to the description of his plans, he said: “But I con- 
sider it (internal improvement by means of railways), in every 
point of view, so exclusively an object of national concern that 
I shall give no encouragement to private speculations until it 
is ascertained that Congress will not be disposed to pay any 
attention to it. Should it, however, be destined to remain un- 
noticed by the General Government, I must confess I shall feel 
much regret, not so much from personal as from public con- 
siderations. I am anxious and ambitious that my native coun- 
try should have the honor of being the first to introduce an 
improvement of such immense importance to society at large, 
and should feel the utmost reluctance at being compelled to 
resort to foreigners in the first instance. As no doubt exists in 
my mind but that the value of the improvement would be duly 
appreciated and carried into immediate effect by transatlantic 
governments, I have been the more urgent in pressing the sub- 
ject on the attention of Congress. Whatever then may be its 
fate, should this appeal be considered obtrusive and unimport- 


ant, or, from whatever other cause or motive, should it be suf- 
fered to remain unheeded, I still have the consolation of having 
performed what I conceive to be a public duty.” 


CHARTER FOR THE PENNSYLVANIA RAILROAD GRANTED IN 1823. 


Failing to secure favorable consideration from Congress, he 
probably increased his efforts to secure a railway charter from 
the state government of New Jersey, authorizing a road from 
Trenton to New Brunswick. At all events, his efforts to obtain 
such a charter were successful in 1815. But he seems to have 
been unable to speedily obtain a sufficient amount of capital to 
construct the proposed line, and his next step was to construct 
a short experimental railway, at his own expense, at Hoboken 
in 1820. In 1818 or 1819 he addressed a memorial to the legis- 
lature of Pennsylvania, recommending the construction of a 
railway from Philadelphia to Pittsburgh, and in 1823 he se- 
cured, in conjunction with other corporators, who were citizens 
of Pennsylvania, the passage of an act by the Pennsylvania 
legislature authorizing the construction of a line from Phila- 
delphia to Columbia. 

The law was approved on March 81st, 1823. It is entitled an 
act to incorporate a company to erect a railroad from Phila- 
delphia to Columbia, in Lancaster county, the terminal points 
being those between which the first important_turnpike in the 
United States was constructed. The proposed title of the cor- 
poration to be created was, “The President, Directors, and 
Company of the Pennsylvania Railroad Company.” The pre- 
amble is as follows: “Whereas, it hath been represented by 
John Stevens, in his memorial to the Legislature, that a rail- 
road from Philadelphia to Columbia would greatly facilitate 
the transport between those two places, suggesting also that 
he hath made important improvements in the construction of 
railways; and praying that in order to carry such beneficial 
purposes into effect, himself and his associates may be incor- 
porated.” The corporators were John Connelly, Michael Baker, 
Horace Binney, Stephen Girard, Samuel Humphreys, of Phila- 
delphia; Emmor Bradley, of Chester county; Amos Ellmaker, 
of Lancaster city; John Barber and William Wright, of Co- 
lumbia.” 

The section relating to the charges authorized was as fol- 
lows: “That on the completion of the said railrdad, all trans- 
portation on the same, of whatsoever nature or kind, shall be 
carried on and conducted by and under the superintendence 
and direction of the said John Stevens, or of his legal repre- 
sentative or representatives; and it shall and may be lawful 
for said John Stevens and his legal representative or repre- 
sentatives to charge and receive for freight, on and for the 
transportation of goods, wares, and merchandise, at a rate not 
exceeding seven cents per mile on each and every ton thereof 
passing westward, and three and a half cents per mile on each 
and every ton weight thereof passing eastward on the said rail- 
road; but on all single and detached articles, weighing less than 
a ton, it shall and may be lawful to charge and receive, on the 
transport of the same, an advance not exceeding twenty per 
cent. on the rates as above established.” 

The financial scheme contemplated by this charter was 
novel. Subscriptions of stock were to be invited in the usual 
manner; but the total number was not to exceed six thousand 
shares of one hundred dollars each, so that it was probably 
supposed at that tirme that this primitive railroad might be 
constructed on a line now occupied by one of the most expen- 
sive and profitable lines in the United States at a cost of about 
eight thousand dollars per mile. As it was uncertain whether 
the cost would exceed the sum derived from share subscrip- 
tions, or fall below it, the charter contained a section relating 
to the capital of the company, which was as follows: “That on 
the completion of said railroad the president and directors are 
hereby required to ascertain precisely the amount of the sum 
total of expenses incurred in the construction of the same, and 
said sum total shall constitute the existing capital of said rail- 
road company.” Another strange feature of this charter was 
a provision which, perhaps on account of a supposition that 
Stevens should possess special rights in the new enterprise 
analogous to those enjoyed by a patentee, declared that after 
dividends on amount of capital stock, amounting to three per 
cent. quarterly, or twelve per cent. per annum, were paid to 
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the stockholders, all profits exceeding -that liberal return 
should be retained by the said John Stevens or his legal repre- 
sentative or representatives. If the company did not earn 
more than twelve per cent, per annum on cost of road, and 
thus provide an excess out of which Stevens was to be paid for 
his labors, the charter provided that “in every such case the said 
John Stevens, or his legal representative or representatives, 
shall be paid such compensation for his or their services, 
during each year, as may be agreed upon by the said John 
Stevens, or his legal representative, and the said president, 
directors, and company of the said railroad company.” 

This charter led to no immediate practical results, and the 
charter was repealed in 1826. But little was known at that 
time of railway operations, and the difficulties of procuring 
the requisite capital under the plan proposed were insurmount- 
able. The stipulations mentioned above, however, throw an 
interesting light upon the ideas prevailing in regard to rail- 
ways in the most advanced circles in 1828, 


EARNEST BUT UNSUCCESSFUL ADVOCACY OF THE FIRST PROPOSED 
PENNSYLVANIA RAILROAD. 


The failure was due mainly to the lack of confidence among 
capitalists, which has postponed the completion or prevented 
the construction of many other lines proposed at later dates. 
An evidence of the persistence and ability with which Colonel 
Stevens advocated this project is furnished by the following 
public letter, published in 1823, which was doubtless one of the 
agencies that gradually prepared the public mind for the 
effective support of railway schemes:— 

“ PHILADELPHIA, 1828. 

“Str: It is now generally admitted that a railroad is not a 
mere visionary project, but is actually practicable. An erro- 
neous idea has, however, prevailed among its opponents, that 
it is only practicable to short distances, and that the con- 
templated extension of a railroad to a distance of 73 miles is 
ridiculous. 

As the railroad will, throughout its course, be, in its con- 
struction, exactly similar, it is only in its deviations from a 
horizontal line that any difference in the progressive motion 
of carriages thereon can take place. The charter contains a 
provision that the railroad in its progress shall in no part rise 
above an angle of two degrees with the plane of the horizon. 

Now let us suppose that a section of the intended railroad 
be constructed in the immediate vicinity of the city, of one 
mile in extent, in the progress of which elevations of two de- 
grees do actually occur. Should it, however, be practicable, 
on such section of the intended railroad, to cause loaded car- 
riages to move forward and backward, without encountering 
any impediment or difficulty, would it not be presumable that 
the effect would be precisely the same were a similar road to 
be extended ever so far? Such an experiment, then, would 
not fail to produce conviction in the minds of the most in- 
credulous. 

As a further illustration of the practicability of the proposed 
railroad, it would be barely necessary to notice the rapid pro- 
gress this important improvement has recently made in the 
island of Great Britain. If, in the narrow limits of 21 miles in 
length and 12 miles in breadth, in the immediate vicinity of 
Newcastle, no less than 450 miles of railroad have, within a 
very short period of time, been formed, why should it not be 
practicable to erect one extending only 78 miles? The con- 
templated formation of a railroad from Manchester to Liver- 
pool, between which large towns there now exists a spacious 
canal, demonstrates very forcibly its feasibility and great utility. 

The expense of the contemplated railroad is estimated at 
about $5,000 per mile, One thousand shares, then, at five 
dollars each, would be sufficient for the construction of one 


mile of the road. 


An appeal is now, therefore, made to the enlightened pa- 
triotism and to the enterprising spirit of the good citizens of 
Philadelphia to step forward, and, by an advance of five dollars 
each, to place the contemplated improvement beyond all pos- 
sibility of doubt or uncertainty. 

That the stock will, from the start, yield more than legal in- 
terest, there cannot be a shadow of a doubt, That it will, 
ultimately, and at no distant period, yield 12 per cent. per 
annum, is equally certain. 

The contemplated railroad will differ from turnpike roads in 
these very important particulars: The actual expense of trans- 
portation on the railroad will be reduced to one-quarter of what 
it now is on the existing turnpikes. But the most essential 
point of difference, as it regards stockholders, is, that the whole 
of the emoluments to be derived from the transportation of 
commodities, and from the conveyance of passengers, will go 
to the railroad company, whereas the turnpike company re- 
ceives only a toll. The expense of repairs will bear no propor- 
tion to that incurred on turnpike roads. The railroad too will 
be equally good at all seasons of the year. This circumstance 
gives to a railroad a decided superiority dlso over a canal, 
which continues, for months, during the winter season, locked 
up by frost. 

But when, in the progress of improvement, the power of 
steam shall be substituted for that of horses, transportation 
will most assuredly be afforded at much less than on a canal. 
However extraordinary this opinion may appear, by a recur- 
rence to calculation, it is, nevertheless, capable of demon- 
strative proof. And when this great improvement in transpor- 
tation shall have been extended to Pittsburgh, and thence into 
the heart of the extensive and fertile state of Ohio, and also to 
the great western lakes, Philadelphia may then become the 
grand emporium of the western country. 

Should the subscription for the shares be speedily fiiled the 
road from Philadelphia to Columbia may with ease be finished 
before the next winter, and thus the stockholders will derive ari 
immediate interest on their stock. 

I am, sir, your obedient servant, 
JoHN STEVENS.” 


One of the passages of this public letter shows that in addi- 
tion to advocacy of lengthy through railway lines extending in 
New York from the Hudson to lake Erie and in Pennsylvania 
from Philadelphia to Pittsburgh, Colonel Stevens also recom- 
mended that railway companies should furnish cars and motive 
power. He was the inventor or constructor of the successful 
steamboats which entered into rivalry with those made by 
Robert Fulton. 

ROBERT FULTON’S PROPHECY. 

It is a curious fact that Mr. Fulton had also reached the con- 
clusion that railways could be made advantageous avenues of 
lengthy transportation movements at a very early period. It 
is reported that when he was journeying over the Allegheny 
mountains, in a stage coach, to Pittsburgh, in 1811, he said:— 

“The day will come, gentlemen, I may not live to see it, 
though some of you who are younger will probably—when 
carriages will be drawn over these mcuntains by steam engines, 
at a rate more rapid than that of a stage on the smoothest 
turnpike.” 

The fact that the earliest serious advocates of railways in the 
United States had been extensively engaged in steamboat or 
steam engine operations is suggestive. It indicates a logical 
connection between schemes for conducting transportation by 
steam, in steamboats, on water, and on railways with the aid of 
locomotives; shows that the early. American railway advocates 
possessed superior ability; and also foreshadows such transitions 
of prominent and active men from one of these fields of activity 
to the other, as have occurred. 
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COLLIERY AND QUARRY RAILROADS. 


COLLIERY AND QUARRY RAILROADS. 


HILE the three men who above all others best repre- 
sented the inventive and practical talent of the United 
States applicable to transportation, during the early decades of 
the nineteenth century, viz., Oliver Evans, John Stevens, and 
Robert Fulton, adopted advanced views, their dissemination 
was a slow process, and actual demonstration of the superior 
utility of crude railroads or tramways, on which horse power 
was used, as avenues for moving freight and passengers, was 
probably the most powerful agent in educating the public mind, 
and securing the assistance of capitalists for railways. 

The advantages of primitive railroads or tramways began to 
elicit a limited amount of discussion among the members of 
American societies engaged in promoting internal improve- 
ments about the beginning of the nineteenth century. At that 
time colliery roads, over which vehicles were moved on rails, 
had been operated for more than a century and a half in Great 
Britain. Considerable improvements in the mode of their con- 
struction had been commenced, and were still progressing. The 
state of English tramway development, as it then existed, and 
as it may have been known to intelligent American students of 
such subjects, is typified by the fact that the Register of Arts, a 
work published in Philadelphia in 1808, contains several arti- 
cles on iron railways (or tramways), one of which describes the 
Penrhyn Railway, a line six miles and a quarter in length, di- 
vided into five stages, built mainly for the purpose of hauling 
slate. Itis stated that on this railway “two horses will draw 
twenty-four wagons one stage six times a day, and carry 24 tons 
each journey, which is 144 tons per day. This quantity used 
to employ 144 carts and 400 horses; so that the 10 horses will, 
by means of this railway, do the work of 400.” Illustrations 
are published of the cars used and of the rail. 

Another article in the same publication is on the utility of 
iron railways, and describes the result of a series of experi- 
ments, made on August 14th, 1799, at a colliery at Measham, 
in Derbyshire, England, “for the purpose of obtaining ocular 
and satisfactory proof of the utility of iron railways.” It says 
“the result of the experiments was nearly thus: One horse, of 
the value of £20, on a declivity of an iron road five-sixteenths 
of an inch in a yard, drew twenty-one carriages or wagons, 
laden with coals and timber, amounting, in the whole, to 
thirty-five tons, overcoming the vis inertia repeatedly, with 
great ease. The same horse, up this acclivity, drew five tons 
with ease; he also drew up the road, where the acclivity was 1} 
of an inch in a yard, three tons.” 

Similar performances at another adjacent colliery are re- 
ported, and it is stated that on the road on which they occurred, 
“the rails are three feet long each, 33 pounds weight, and cal- 
culated to carry two tons on each wagon, laid four feet two 
inches wide, on stone or wood sleepers, placed on a bed of 
sleck, so as to fix it solid and firm. The expense of completing 
one mile of such a road, where materials of all descriptions lie 
convenient, and where the land lies tolerably favorable for the 
descent, will be £900 or £1,000 per mile, single road, fenced, &c., 
exclusive of bridges, culverts, or any extra expense in deep cut- 
ting or high embankments. Rails are made from twenty to forty 
pounds per yard, agreeable to the weight they have to bear.” 


GRADUAL IMPROVEMENT OF THE PRIMITIVE ENGLISH RAILROADS. 


Smiles’ Life of George Stephenson states that in 1630 Master 
Beaumont laid down wooden rails from his coal pits, near New- 
castle, to the river side. In 1788 iron rails were first laid down 
at Whitehaven. In 1789 Jessop introduced at Loughborough 
the cast-iron edge rails, and flanches cast upon the tires of the 
wheels, so as to keep them in the track. In 1800, at Little Eton, 
Derbyshire, Outram used stone sleepers. From his name is 
derived the term “tramways.” In 1802 Trevethick invented 
and patented his railway locomotive. In 1812 Blenkinsop’s 
engine worked at Leeds, drawing 33 coal wagons at the rate 
of three and three-quarter miles per hour. In 1815 George 


Stephenson constructed his locomotive, and in 1816 he in- 
vented a new rail and chair. On September 27th, 1825, the 
railway from Stockton to Darlington was opened for trafiic. 

An interesting condensed statement of the gradual develop- 
ment of tramways in England is furnished in the following ab- 
stract of a paper read before a meeting of the Amalgamated 
Society of Railway Servants of Great Britain, in which Mr. 
Clement E. Stretton, C. E., an honorary member, traced the 
growth of British railways from 1630 to 1830: “About the former 
year a Mr. Beaumont took the lead in a movement to facilitate 
the conveyance of coal from the mines to the points of ship- 
ment by means of wooden ways, consisting of cross sleepers 
placed about two feet apart, upon which were nailed wooden 
planks or rails six feet long and about four inches wide. This 
pioneer of progress also introduced four-wheel wagons to run 
on the wooden ways, instead of the ordinary two-wheel carts. 
Like most men, however, who attempted to make innovations 
on British methods, Beaumont lost his fortune in the attempt, 
and emerged from his reforming schemes reduced to poverty. 
Although the inventor of wooden ways obtained only loss and 
annoyance from his improvement of transportation facilities, 
his invention outlived him, and was improved by being coy- 
ered with sheet iron, to prevent the attrition caused by the iron- 
shod wheels. This was ‘plating’ the rails, from which the word 
platelayer comes, the appellation still borne by all trackmen in 
Britain. The transition from plated wooden rails to rails made 
of cast iron was easy and natural where iron working was de- 
veloping. The rails for 150 years after this form of track was 
first tried were flanged, so as to keep a vehicle with plain wheels 
on the track. 

One of the greatest improvements was’ introduced, 1789, by 
Mr. William Jessop, when constructing a railroad at Lough- 
borough, in Leicestershire. This engineer decided to abandon 
the flat wheels and flanged rails, and to introduce iron rails with 
flat top, and wheels with a flange cast upon the tire. Mr. Jes- 
sop’s rail was known as the ‘edge rail,’ because the wheels ran 
upon the upper edge. These rails were of cast iron, 3 fect long, 
having a single head 13 inches wide. They were of the ‘fish- 
belly’ pattern, that is, deeper in the centre than at the ends, it 
being considered that it combined the greatest strength with 
the least expenditure of material. They were fastened to cross 
sleepers by iron pins or bolts passing through a projecting base 
at the ends of the rails. It was soon found that the cast-iron 
projections were broken off, and the rails rendered useless, as 
there was then no way of fastening them. This led to a great 
and important improvement. The base was removed from the 
rail itself, and cast as a separate ‘chair or pedestal.’ The plan 
of bolting the chair to the sleeper, and fastening the rail by 
means of a key driven between it and the chair, is in use in 
England to this day. 

The long wrought-iron rail was first introduced about the be- 
ginning of this century, and gradually pushed out its cast-iron 
predecessor. 

The usual width of the old wooden and cast-iron tramroads 
practically determined the gauge of our present railways. The 
usual width or gauge of these old tramroads was Jive feet over 
all, that is, including the width of the two rails, and, as J essop’s 
edge rails and the Killingworth tramroad had rails 13 inches 
wide, the width of two such rails deducted from 5 feet leaves 4 
feet 8} inches between the rails, or what we now consider the 
national gauge. George Stephenson saw no reason to alter the 
gauge. Therefore, he adopted 4 feet 8} inches for the Stockton 
and Darlington, and Liverpool and Manchester railways, and, 
when consulted as to the gauge for the Leicester and Swanning- 
a ae the Canterbury and Whitestable railways, he replied: 

ake them of the same width. Though they may be a long 
way apart now, depend upon it they will be joined together 
some day.’ The ‘fish-belly’ rails, fifteen feet long, were 
adopted for all these lines,” 


COLLIERY AND QUARRY RAILROADS. 
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IMPORTANCE OF THE EDGE RAIL. 


Of the advance made by Jessop, 1789, by which flanged 
wheels were substituted for flanged rails, a distinguished Eng- 
lish engineer forcibly says that it “was an organic change 
which has been the forerunner of the great results accom- 
plished in modern traveling by traveling by railway. You 
may easily imagine the condition to which our railways would 
be reduced if they were constructed on the principle of street 
tramways; how they would be obstructed by slight impedi- 
ments, and how difficult the construction of junctions would 
be rendered, by considering how the speed and convenience of 
railway traveling would have been retarded if it had not early 
been discovered that the rail should be lifted clear of the ground, 
and the guide put upon the wheel instead of the rail.” 


THREE GREAT RAILWAY INVENTIONS. 


It is a remarkable fact that previous to this time no one 
seems to have seriously thought of using railways for miscel- 
laneous traffic. The locomotive or steam wagon had received 
consideration, and steam had even been experimentally ap- 
plied to land transportation at low rates of speed, but the drift 
of inventive effort continued to be towards steam wagons or 
vehicles adapted to common road or turnpike movements until 
some years after the edge rail and flanged wheel had been 
devised. It would be difficult to designate any three general 
ideas which, above all cthers, helped to promote railway con- 
struction, to a greater extent than this Jessop edge rail, Oliver 
Evans’ high-pressure locomotive, and George Stephenson’s fa- 
vorite doctrine that the railway and locomotive should be in- 
separably wedded, like man and wife. 

In view of the relative antiquity of crude colliery and quarry 
railroads in England, it is rather surprising that the construc- 
tion of similar lines, even for short distances, does not seem 
to have been attempted anywhere in the United States until 
near the close of the first decade of the nineteenth century. 


THE FIRST AMERICAN RAILROAD 


was probably a short one built by Silas Whitney on Beacon 
Hill, Boston, in 1807. It is claimed, however, that this was 
preceded in the same locality by an incline plane used to draw 
bricks in 1795, which had as part of its appliances a wooden 
tramway, of about two feet gauge, on which loaded cars were 
forwarded to the foot of Beacon street, while empty cars were 
drawn to kilns at the top of Beacon Hill. 

At one time it was believed that the first of such lines was 


constructed by Thomas Lieper, in Delaware county, Pennsyl- | 


vania, which it was alleged was finished in 1806. But it seems 
to have been erroneously antedated, and a controversy relating 
to this subject resulted in the publication of the following state- 
ments: A millwright from Scotland, named Somerville, who 
had seen tramways in his native land, was employed by Mr. 
Thomas Lieper to lay a track sixty yards in length, at a grade 
of one inch and a half to the yard, and this experimental track 
was laid down at the Bull’s Head tavern in Philadelphia, in 
September, 1809. A memorandum book of Mr. Lieper’s shows 
that in May, 1809, he made estimates of the cost of a line from 
his quarries, and in January or February, 1810, Mr. Lieper 
estimated that a railroad three-fourths of a mile long, leading 
from his quarries to the landing place on Crum creek, had cost, 
including the survey, $1,592;47,. It had then been completed 
under the direction of Mr. John Thomson, father of J. Edgar 
Thomson, who subsequently became president of the Pennsyl- 
vania Railroad Company. A minute of the proceedings of 
a meeting of the Delaware Cqunty Institute of Science, held 
on February 1st, 1878, embraced the following: “Mr. John M. 
Broomall read Dr. Joshua Ash’s answer to the question, ‘when 
and where was the first railroad built in the United States? It 
gave credit to the road built by Thomas Lieper to move stone 


from his quarries in Nether Providence (not Ridley), and built 
October, 1809, as shown by the original draft made by John 
Thomson. The original map was presented to the institute by 
Dr. Ash, who procured it from J. Edgar Thomson, president of 
the Pennsylvania Railroad Company, son of the draughtsman.” 

The third railroad or tramroad in the United States was proba- 
bly one constructed on Falling’s creek, Chesterfield county, Vir- 
ginia, about ten miles from Richmond, soon after 1810, to fur- 
nish transportation facilities for a powder mill. Of this work Mr. 
Thomas A. McKibben, of Baltimore, in a letter to the Chicago 
American Engineer, dated July 1st, 1886, says that it was devised 
by George Magers, and that “it was about a mile long, and run 
between the magazine and the mill. It was down a grade to 
the magazine, and I estimate from my uncle’s remarks that 
the gradient was about 8 feet in 100. Cross ties or floor joists 
were laid, and the rails, of hard wood, were laid about an 
ordinary wagon gauge. One rail was grooved, and the other 
tongued. The rails were cut out of the solid timber, and be- 
tween them a flooring, securely fastened to the cross ties, was 
laid the entire length of the road. The country was very hilly, 
and at one point on its length it passed over a valley about a 
quarter of a mile wide. Across this valley the inventor erected 
an immense trestle some 75 feet high. My uncle says it was 
an immense piece of work, securely braced in every conceiy- 
able way. The wagon that ran upon it was very large, 18 or 
20 feet long in the body, running upon low wooden wheels 
about two feet in diameter, composed of double plank of hard 
wood, cross-grained to each other, and securely fastened. The 
wheels one side were tongued, and the others grooved, to suit 
their respective rails, and there was a lever or brake to control 
the speed down to the magazine. When the car was unloaded 
it was hauled up again by a stout rope winding on to a huge 
vertical drum, operated by the water-wheels at the mill. My 
uncle has no recollection of how they signaled to the mill for 
the return trip, or whether they run the car on time. 

Mr. George Magers died in Chesterfield county, and was 
buried in a church-yard, near the court house, in 1818. My 
uncle returned to Baltimore in 1828, and at that time the rail- 
way was still in use, but only as a curiosity, as the mill blew up 
in 1819. The railway was not affected by the ‘blow up,’ and 
the people around the country used to visit it, the hands living 
in the neighborhood operating it for their own amusement 
making excursions on the road.” 

The fourth tramway is said to have been built at Bear Creek 
Furnace, Armstrong county, Pa., in 1818. Its tracks consisted 
of wooden rails. The fifth was probably one laid in Nashua, 
N. H., in 1825, and the sixth, the Quincy Railway, in Massa- 
chusetts, about four miles in length, built in 1826, to haul 
granite to the port of Neposit. 

The construction of the 


QUINCY RAILROAD 


was suggested and superintended by Gridley Bryant, who was a 
builder and contractor of Boston, and the owner of the quarry 
containing the stone he desired to remove to tidewater by the 
railway, which stone was to be used in the Bunker Hill Monu- 
ment. Chiefly on account of interest in that patriotic under- 
iaking, the means for constructing the road were advanced by 
Colonel T. H. Perkins. The plan adopted was to lay stone 
sleepers across the track eight feet apart, upon which wooden 
rails, six inches thick and twelve inches high, were placed. On 
the top of these wooden rails, iron plates three inches wide and 
one-fourth of an inch thick, were fastened with spikes. At 
crossings of public roads stone rails were used instead of wood, 
on the top of which large iron plates firmly bolted to the stone 
were placed. Itissaid that the road continued to serve the 
contemplated purpose for more than a quarter of a century 
with very slight expenditures for repairs. 
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KNOWLEDGE OF RAILWAYS IN 1826. 


LABORS OF THE PENNSYLVANIA SOCIETY FOR THE PROMOTION OF 
INTERNAL IMPROVEMENTS. 


HE earnest advocacy of railways by such men as Oliver 
Evans and John Stevens, the success of primitive railroad 
or tramway experiments in several places, the growing interest 
in railway improvements that was manifested in England, and 
the general progress of this country, created a strong desire in 
some influential and important cireles to obtain more definite 
knowledge than had previously been available of the exact na- 
ture of the English railways. One of the outgrowths of this 
state of affairs was the organization in Philadelphia, in Decem- 
ber, 1824, of the “Pennsylvania Society for the Promotion of 
Internal Improvements in the Commonwealth.” At the outset 
it contained forty-eight members, each of whom subscribed one 
hundred dollars, to form a fund for the immediate promotion 
of the object in view, and the further sum of ten dollars an- 
nually. Efforts were speedily commenced to expand the sphere 
of its operations by increasing the number of members, and 
obtaining assistance from numerous friends of internal im- 
provement, which were successful. Early in 1825 the society 
resolved to send William Strickland, Esq., to Europe to collect 
information relating to valuable improvements in the construc- 
tion of canals, roads, railways, bridges, steam engines, and vari- 
ous industrial arts. The instructions to Mr. Strickland, explana- 
tory of the views and wishes of the society, are dated March 
18th, 1825. They are signed by the following members of the 
acting committee: Matthew Carey, Richard Peters, jr., Joseph 
Hemphill, and Stephen Duncan. They are somewhat lengthy 
and elaborate, entering minutely into details, but their general 
scope, aside from references to investigations of methods for 
making coke and iron, which he was directed to institute, is 
indicated by the following extract:— 

“Tt is not a knowledge of abstract principles, nor an indefinite 
and general account of their application to the great works of 
Europe, we desire to possess through your labors. What 
we earnestly wish to obtain, is the means of executing all those 
works in the best manner, and with the greatest economy and 
certainty; and for these purposes you will procure and exhibit 
in your reports, all that will enable those who shall undertake 
the formation of canals, railways, and roads, and the construc- 
tion of bridges, to perform the work, without such persons 
having the science by which such works were originally 
planned and executed. To use a term which is fumiliar to you 
as an architect, we desire to obtain working plans of the best 
constructed canals, and their locks and inclined planes; of rail- 
ways, and all means of using them to advantage; of roads and 
of the mode of their formation and preservation; and of the 
construction of bridges. To be more definite on this head, we 
desire that you furnish such minute and particular descriptions, 
plans, drawings, sections, estimates, and directions, as, possessed 
of them, that these works may be executed in Pennsylvania, 
without the superintendence of a civil engineer of superior 
skill and science.” The instructions also requested that his 
first efforts should be directed to railways. 

The amount of knowledge possessed in 1825 in the most en- 
lightened circles in the United States in regard to railways is 
indicated by the specific instructions relating to them, from 
which we extract the following: “Of the utility of railways, and 
their importance as a means of transporting large burdens, we 
have full knowledge. Of the mode of constructing them, and 
of their cost, nothing is known with certainty. You will 
bear in mind in your investigations of this subject that we 
have, as yet,no complete railway in Pennsylvania; and you 
will, therefore, so exhibit your facts, as that they may be un- 
derstood by reference to the drawings which you may make, 
and. which shall accompany your report. 

Commencing in your examinations with the plans observed 
in making surveys and forming the line of the route of the rail- 
way, it is desired that you ascertain with precision the greatest 
angles of ascent (grades) which the profitable use of railways 


will bear. In our mountainous state, if railways shall be 
adopted, they must pass over numerous elevations, some of 
them abrupt, and many of them so formed as to render their 
reduction impossible. 

The foundations for the reception of the iron rail will next 
require your attention. Climate must enter materially into the 
decision upon the question how the foundation of a railway 
shall be made in Pennsylvania; and the differences between 
the moist and moderate winters of England, and the deep 
snows, sudden and hard frosts, variable temperature, and long 
continuance of our winters, must have your consideration, and 
attention in these examinations. Without entering into the 
subject particularly, but submitting it, with great deference, to 
your consideration, we would remark that if masonry could be 
avoided in the construction of the foundation for the iron rails; 
if wood, however large in size, and great in quantity can be 
employed here, the influence of our climate upon the work 
would be less injurious. In relation to the construction 
and form of the road and rails, we desire you to.ascertain every 
mode which is now in favorable use in England, Scotland, and 
Wales. It is said that recent improvements have been made 
in the form and position of the rails; and that different forms 
are used for different purposes. How railways are crossed by 
wagons heavily laden, how wagons pass when proceeding in 
opposite directions, what means are taken for the protection of 
railways from injury by wheels not properly constructed to pass 
upon them, and how their wagons and their carriages are con- 
structed, and of what materials? Upon all these subjects we 
ask particular information, accompanied-with drawings which 
will make the same easily understood and employed. 

The expense of railways will be a subject of careful and par- 
ticular investigation. In your statements under this head you 
will inform us of the separate cost of each part, distinguishing 
accurately between the charges for the formation of the line 
and the preparation of the foundation, and the expense of the 
materials employed. 

Locomotive machinery will command your attention and 
inquiry. This is entirely unknown in the United States, and we 
authorize you to procure a model of the most approved loco- 
motive machine, at the expense of the society.” 

MR. STRICKLAND’S REPORT. 

Mr. Strickland continued to make reports from time to time, 
his first report on railways and locomotive engines being dated 
June 16th, 1825. He also obtained a model of an English loco- 
motive of that period, which he brought or forwarded to this 
country, and which presumably embodied the first accurate 
and detailed representation of that important device that had 
ever been exhibited in the United States. It has long been one 
of the standard curiosities of the Franklin Institute. While he 
was abroad the controversy in regard to the relative merits of 
railways and canals, which continued for a number of years to 
form a pivotal feature of American transportation struggles 
and efforts, was attracting an increasing degree of attention. 
This fact led the society to address a letter to Mr. Strickland, 
on September 19th, 1825, which contains the following extract:— 

“Canals and railways present the most important of all sub- 
jects for your attention. Upon every matter connected with 
both you will be expected to be well informed; and if you shall 
have to decide between them you must be able to furnish the 
facts and circumstances by which the decision shall be pro- 
duced. Much excitement prevails in this state upon the ques- 
tion whether railways are superior to canals, and the inquiries 
that are in progress in relation to them are in the hands of 
men of ingenuity and well disposed to the cause of internal 
improvement. It is, however, feared- by many that the ques- 
tion between canals and railways will have an injurious influ- 
ence in Pennsylvania, as it will divide the friends of the cause 
of improvement, and thus postpone, if not prevent, the com- 
mencement of the work. The importance of correct informa- 
tion in relation to them is thus greatly increased.” 


RAILWAY PROGRESS FROM 1825 TO 1830. 


71 


Mr. Strickland shortly afterward returned to Philadelphia 
and in 1826 his “Reports,” illustrated by large and handsome 
plates, was issued. The information furnished by this publica- 
tion rendered useful service in connection with a number of 
improvements,. and especially canals. But a competent au- 


thority, Mr. W. Hasell Wilson, in his notes on internal im- 
provements in Pennsylvania, says that “at that time railways 
were only beginning to attract attention for purposes of general 
traffic, and the information given in relatjon to them was neither 
full nor important.” 


RAILWAY PROGRESS FROM 1825 TO 1830. 


bee last half of the third decade of the nineteenth century 

was an eventful period. It formed an’era during which 
sufficient changes in the prevailing sentiment were effected to 
make 1830 a vigorous starting point in railway improvements 
in several sections of the country. Up to 1825 all actual work 
had been confined to a few crude railroads. Shortly after the 
publication of Mr. Strickland’s reports, the line of the Mauch 
Chunk Railroad was built for the purpose of carrying anthracite 
coal, and when it was finished, in 1827, it formed the longest 
and most important work of the kind then existing in the 
United States. Other railway or tramway lines were built soon 
after or about the same time, for similar purposes, the leading 
object being to furnish cheap transportation between coal mines 
located on elevated mountain regions, and adjacent canals built 
on the lower level which corresponded with that of the rivers 
from which water supplies were drawn. 

These works required inclined planes, on which rails were 
laid, and a contrivance of that kind was used by the Lehigh 
Coal and Navigation Company at the early period of 1820. 
Inclined planes formed a very important feature of all railway 
projects intended to provide routes for mountainous districts, 
and the extent to which they should be substituted for heavy 
grades continued to be a debateable question for a lengthy 
period. The original inclined plane at Mauch Chunk may, 
therefore, perhaps be considered as an important adjunct or 
forerunner of the early railways. A short railway was built 
about 1827 in Schuylkill county to provide a connection be- 
tween coal mines and the Schuylkill Canal. And on the rail- 
way connecting coal mines of north-eastern Pennsylvania with 
the Delaware and Hudson Canal, in 1829, the first American 
work of a genuine locomotive, imported from England, was 
performed. 

There were other contemporaneous events of considerable 
significance, three of the most important of which were the 
passage of an act by the Pennsylvania legislature, in 1828, 
which provided for the construction of a railway, by the state 
of Pennsylvania, to extend from Philadelphia through the city 
of Lancaster, to Columbia, and thence to York; the incorpora- 
tion of the Baltimore and Ohio Railway, to extend from Balti- 
more to some eligible point on the Ohio river, by Maryland 
and other states, in 1827 and 1828; and the incorporation of the 
Charleston and Hamburg Railway, in South Carolina, in 1827. 


SHORT RAILWAYS AS FEEDERS OF CANALS. 


The completion of the first important railway in this coun- 
try and the first use of the locomotive, were the result of labors 
of canal companies, or of parties who wished to reach their 
lines, and this fact may have had a bearing on the protracted 
discussion relating to the rival merits of railways and canals as 
channels of communication over a given route. It has already 
been shown that the proposition of John Stevens to construct a 
railway instead of a canal as a main artery between eastern and 
western New York was ignored by the New York commission- 
ers in 1811. And although he recommended the construction of 
a railway between Philadelphia and Pittsburgh to the legislature 
of Pennsylvania before 1820, that body, in its subsequent action 
in deciding upon a main line of public improvements between 
those cities, does not seem to have deemed railways worthy of 
serious consideration, except for the parts of the route pro- 
posed on which canal construction would have been unusually 
difficult and expensive, which were the regions between Phila- 
delphia and Columbia, and the acclivities of the Allegheny 
mountains. To secure even this concession in favor of rail- 
ways was difficult. Canals had been tested and rendered profit- 
able in some localities, and the Erie Canal, of New York, 


promised to be a magnificent success. Whatever might be 
said of railways theoretically there was little or no positive 
knowledge in regard to their utility as avenues for miscellan- 
eous traffic. Indeed their sturdiest advocates scarcely ventured 
to recommend them except for rapid passenger movements, 
and for the transportation of light and costly descriptions of 
freight that could afford to pay high charges to ensure rapid 
movement. A stage had been reached in which it was ac- 
knowledged by advanced thinkers that there were some routes 
over which railways could be profitably constructed, but it was 
for a protracted period difficult to secure means to build new 
lines that were not intended to be used mainly as substitutes 
for the portages, or connecting links between water courses, of 
primitive Indian and colonial overland movements. 

The Baltimore and Ohio, however, was designed as a rival of 
the Chesapeake and Ohio Canal at the outset. They both be- 
came urgent applicants for state aid from Maryland, and an 
animated struggle was prosecuted between those corporations, 
which embraced lengthy discussions of the merits of the rela- 
tive methods. A strong point in favor of railways, which was 
probably of sufficient importance to determine doubtful con- 
tests in their favor, was the success of the first two English 
lines used for general traffic, the Stockton and Darlington, 
opened in 1825, and the Liverpool and Manchester, opened 
in 1829, 

Neither the Mauch Chunk, Schuylkill, or Delaware and Hud- 
son lines could have been expected to give much of an impetus 
to railways intended for miscellaneous public uses. They were 
mere adjuncts of canals intended mainly for the movement of 
coal. It was natural that the first railway work of considerable 
consequence should be commenced for this purpose, and per- 
haps equally natural that none of the pioneer coal railways 
were lengthy, inasmuch as the belief then was nearly universal 
that cheap transportation could only be secured on natural or 
artificial water routes, and the main cost of coal at the place of 
consumption is made up of charges for moving it. Of the 

FIRST RAILWAY IN THE SCHUYLKILL REGION, 


Coal and Iron and Oil says: “It was not until 1827 that rails 
were used in the (Schuylkill) mines, and up to 1829 the coal 
was carted over common mud roads from the mines to the 
canal. Abraham Pott, of Port Carbon, was the first to build 
a model railroad in the Schuylkill region. It led from his 
mines to the canal, a distance of half a mile. Soon after the 
Mill Creek Railroad was built from Port Carbon to the Broad 
Mountain, about the present town of St. Clair. The distance 
is about three miles. The cost was $3,000. This was in 1829.” 

A historical sketch of Pottsville states that in 1825 the Schuyl- 
kill Canal was opened to Mt. Carbon, then a suburb of Potts- 
ville, and in 1826 and 1827 Abraham Pott built a railroad ex- 
tending half a mile in length near Pottsville. The railway was 
made of wooden rails, laid on wooden sills, and was successfully 
operated in carrying coal, which, previous to that time, was 
hauled in wagons to the canal, and thence sent to market. In 
1829 the directors of the Schuylkill Canal came to Pottsville, 
and viewed this primitive road in operation. They were taken 
by surprise when they saw thirteen railroad cars loaded with 13 
tons each, and they were shocked when Mr. Pott, the projector 
of this corduroy railroad, told them that in less than ten years 
a railroad would be in operation along the line of their canal. 
After events proved that he was right in everything except as 
to time, for it was not until 1842 that the first train passed over 
the extension of the Philadelphia and Reading Railroad from 
Mt. Carbon. 

The Pottsville Board of Trade, in replying in 1834 to inquiries 
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of a committee of the legislature of Pennsylvania relating to 
coal, said: “Previous to the erection of any of the public rail- 
roads our enterprising fellow-citizen, Abraham Pott, constructed 
a railroad fronx his mines, east of Port Carbon, to that place, 
making a half mile. Thisserved asa model, and may be termed 
the beginning from which all originated.” 


THE MAUCH CHUNK RAILWAY. 


Professor Silliman, in Notes of a Journey to Mauch Chunk, 
published in 1880, in referring to the Mauch Chunk Railway, 
says that Mr. Josiah White, then the leading spirit of the com- 
pany which had constructed this pioneer line, “states, in a 
public document, that their railway alone had saved them 
$50,000, but that he does not think it economical, on account 
of the wear and tear, to travel over railways faster than six 
miles an hour with heavy loads, unless with passengers and 
valuable goods, which will bear heavy tolls, so as to reimburse 
the expense of repairs, which is of course greater as the motion 
is more rapid. Still, he is of opinion that a railroad may be 
constructed sufficiently solid, strong, and true to admit of a 
motion of sixty miles an hour for a short time.” 

Professor Silliman says the Mauch Chunk Railroad was built 
in three months after the wood used in its construction was 
growing in the forest. A Baltimore and Ohio committee, which 
inspected it, thought it a very simple affair. 

Mr. Josiah White formed such an unfavorable opinion of 
railways, on account of the necessity for frequent and expen- 
sive repairs, which was developed on the short line he had 
constructed, and the high cost of movement as compared with 
canals, that he continued to be a firm advocate of the latter 
class of improvements, and insisted upon the reconstruction of 
the canal after it had been nearly destroyed by a freshet, at a 
time when the substitution of a railway would have been ad- 
visable. 

THE DELAWARE AND HUDSON RAILWAY. 


Of the very early coal railways in Pennsylvania the longest 
and most important was that constructed by the Delaware and 
Hudson Canal Company. A statement published in 1829, by 
Jacob S. Davis, says: “The Lackawaxen Canal, constructed by 
the Delaware and Hudson Canal Company, extends from 
Honesdale down by the eastern and northern side of the 
Lackawaxen river to its mouth, descending 371 feet by 37 locks. 
The Delaware and Hudson Canal is connected with its lower 
extremity, and extends down the eastern side of the Delaware 
river to Carpenter’s Point, and thence to Kingston on the Hud- 
son river. The Lackawaxen Canal is 20 feet wide at bottom, 
32 feet at top, and 6 feet deep. The boats that navigate the 
canal, are 70 feet long, 8 feet 7 to 8 inches wide, and carry 25 
tons. From Honesdale a railroad extends up the valley of the 
west branch of the Lackawaxen; and crossing the river near 
the mouth of Vanauken brook, it continues in a western direc- 
tion through Canaan township, and across the Moosic moun- 
tain at Rig’s Gap to Carbondale, being 16 miles in length; 
overcoming an elevation and descent of 1,812 feet, by 8 inclined 
planes, one of which is near the mouth of Vanauken—two on 
the eastern and five on the western side of the mountain. At 
the head of last inclined plane is erected a building containing 
a stationary steam engine, for the purpose of assisting the 
wagons in the ascent and descent.” 

George W. Smith, writing in June, 1828, says: “The company 
have excavated a canal from the Hudson to the Delaware, in 
the state of New York. Thence the route of 29 miles, up the 
Lackawaxen to the forks of Dyberry, is in Pennsylvania. At 
this place the canal terminates, at a distance of 105 miles from 
the Hudson, and 33 from the Great Bend, on the Susquehanna, 
It is in contemplation to form a connection between these 
points by a railway, to be constructed by another company not 
yet incorporated. 

From the forks of the Dyberry to Carbondale, a distance of 
15 miles nearly, a railway is being constructed with timber 
rails, guarded by iron bars, and resting on stone supports. It 
is calculated for the employment of horse power and locomo- 
tive engines on the more level portions, and for stationary 
steam engines on the inclined planes. The estimate for these 
15 miles of railway, including all the machinery, is $178,228 
(the greater portion of which has been expended), a sum suf- 


ficient to defray the cost of only seven miles of the canal which 
it was once intended to construct over part of the route.” 

It was on a portion of this railway, between some of the in- 
clined planes mentioned, that 


THE FIRST LOCOMOTIVE SERVICE 


was performed in the United States or the western continent, 
and it is a notable fact that this experiment was so unsatisfac- 
tory, chiefly on account of the imperfect nature of the railroad, 
the excess of the weight of the engine over the weight pre- 
scribed in the order given for it, and the limited scope for loco- 
motive performances on the short spaces between the inclined 
planes, that the pioneer of a mighty race of steam giants was 
speedily discarded as a thing of no real utility in the surround- 
ings to which it was applied, after doing all that could reason- 
ably be expected. 

Of this locomotive experiment, a modern account says: “In 
1828 John B. Jervis, chief engineer of the Delaware and Hud- 
son Canal, sent his assistant, Horatio Allen, to England to in- 
vestigate the application of steam to land transportation. Allen 
became convinced that Stephenson’s ideas were destined to 
revolutionize commerce, and he, therefore, bought for the canal 
company three engines to be used on the initial railway in the 
United States. In May, 1829, the first of the engines was landed 
here; was put together by Allen, and exhibited at the foundry 
for some weeks. It was queer-looking enough, having four 
wheels connected by side rods. Vertical cylinders on each side 
of the rear end of the boiler communicated motion to a vast 
walking beam, attached to the side rods of the driving wheels 
by other long iron rods. The engine was, indeed, so covered 
with rods and joints that it resembled a vast grasshopper. Hav- 
ing been delivered at Honesdale in due season, on the 9th of 
August, 1829, Allen had it put on the track, consisting of hem- 
lock stringers or rails, in section, 6X12 inches, on which bars 
of rolled iron, 2} inches wide, and one-half inch thick, were 
spiked. The hemlock rails were supported by caps of timber 
ten feet from centre to centre. The engine weighed seven in- 
stead of three tons, as had been agreed upon. The rails had 
been warped, and as the road crossed the Lackawaxen river, 
after a sharp curve, on a slender hemlock trestle, which, it was 
believed, would not support the engine, Allen was besought not 
to imperil his life on it. He knew there was danger, but, am- 
bitious to connect his name with the first locomotive in America, 
he determined to take the risk. He ran the engine up and 
down along the coal dock for a few minutes, and then invited 
some one of the large assembly present to accompany him. 
Nobody accepted, and, pulling the throttle valve open, he said 
good-bye to the crowd, and dashed away from the village around 
the abrupt curve, and over the trembling trestle, amid deafening 
cheers, at the rate of ten milesan hour. The Stourbridge Lion, 
as the engine was named, was attached, after the trial, to trains 
of coal cars, and drew them satisfactorily on the docks; but it 
could not be employed to advantage on so slight a railway, 
which could not be fitted to the engine on account of the ex- 
pense required. The Lion was, therefore, placed in a shanty 
on the docks, and stayed there for years. Finally it was taken 
to pieces, its boiler being carried to Carbondale, and put in a 
foundry, where it is still imuse. The other two engines shared 
the same fate.” 


THE CHARLESTON AND HAMBURG OR SOUTH CAROLINA RAILWAY. 


Mr. Horatio Allen, the hero of the first locomotive trip in 
America, had received the appointment of chief engineer of 
what was first known as the Charleston and Hamburg Railroad, 
and subsequently became the South Carolina Railroad, a short 
time before that trip was made, and he states that in September, 
1829, he was at Charleston, South Carolina, to enter upon his 
new duties. The South Carolina Railway completed the con- 
struction of a portion of their line during the early years of 
the third decade of the nineteenth century, and preliminary or 
experimental operations had been commenced previous to 1830. 
A southern journal states that “the original charter of the com- 
pany was obtained from the South Carolina legislature in 1827 ‘ 
books of subscription being opened in February of that year. The 
earliest projectors of the road were Alexander Black, Tristan 
Tupper, William Aiken, George Bennett, and others, who or- 
ganized the company in May, 1828. - In those days the railroad 
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was a thing of the future, and the originators were met on 
every side with jeers and ridicule. They did not seem them- 
selves to have any clear idea of the extent and scope of the 
project which they were undertaking, and the fear of ridicule 
made them pursue their plans in secret. In February, 1829, 
they made an experiment. They built one hundred and fifty 
feet of railway track, very crude it was, in Wentworth street, 
’ Charleston, and procured a four-wheeled car upon which they 
placed forty-seven bales of cotton. A mule was hitched to the 
car and drew the load with ease. This was a revelation. It de- 
veloped the drawing capacities of the mule to an extent that 
had never been dreamt of before and inspired the conspirators 
with renewed confidence and hope. They began to entertain 
the idea of running a railroad between Charleston and Augusta 
with mule power, and saw ‘millions in it.’ Emboldened by this 
experiment, two months later one hundred and seventy feet of 
track was laid on Chisholm’s wharf, and upon this the rails 


(flat iron) were transported from the ship. In June, 1829, a 
meeting of the stockholders was held and directors were au- 
thorized.to begin work on the road between Charleston and 
Hamburg. At this time the company had received about five 
hundred tons of rails, and the legislature had advanced $100,000 
in the way of a loan. 

On the Ist of April, 1830, one mile of the South Carolina 
Railroad had been laid and the first train was started over it. 
The ‘train’ consisted of a cranky four-wheel car which carried 
thirteen persons and three tons of freight. It was propelled by 
means of a large square sail, which was rigged up on a mast 
and accomplished a speed of fifteen miles an hour.” 

Of the construction of interior portions of the South Carolina 
Railroad, the story is told that when a lot of wheelbarrows 
arrived in a district where they were to be used by slaves, they 
commenced operations by carrying the wheelbarrows on their 
heads. 


RAILWAY CONSTRUCTION FROM 1830 TO 1840. 


PREPARATIONS FOR RAILWAY ADVANCES. 


HILE the period between 1825 and 1830 was peculiarly 
important in movements which laid the groundwork for 
preparations for railway construction, it can scarcely be said 
that any railway intended for miscellaneous traffic was com- 
pleted and in successful operation in the United States before 
1830. That is, therefore, the year from which the growth of 
the American railway system is generally dated, and about 
that time, or a few years later, real or imaginary difficulties 
were sufficiently overcome to render railway projects of one 
kind or another a subject of serious consideration in nearly all 
the localities in which the growth of traffic, population, wealth, 
and intelligence, and the absence of adequate water routes gave 
to such schemes a rational hope of success. 

The canal, stage-coach, turnpike, and steamboat were each 
and all well advanced in their essential features when the rail- 
way first appeared. It came as the rival and adjunct of facilities 
gradually developed up frem low to high points by the slow but 
steady progress of centuries, and it. came to stay, because all 
these antecedent appliances failed to satisfy the public require- 
ments. Before the railway there was a long series of prepara- 
tions. Turnpike, canal, and stage-coach companies had famil- 
jarized investors with the corporate combinations necessary to 
ensure railway success. Many advances had been made in 
mechanical progress, and notably in the improvement of the 
steam engine, which had been successfully applied to various 
purposes, and especially to transportation in steamboats and 
steamers. Carriages, coaches, and wagons had also been greatly 
improved, and turnpikes promoted the use of superior vehicles. 


By 1830 many of the preliminary obstacles had been cleared. 


away, and a number of the conditions necessary to secure suc- 
cess had gradually been established. In addition to the cor- 
porate training furnished by various companies, the state of 
New York had set an example, in her zealous support of the 
Erie Canal, which other commonwealths were disposed to fol- 
low. The United States government had built the national 
road, and advanced some money to canal schemes. Thus sev- 
eral possible methods of obtaining the means necessary to con- 
struct important lines had been suggested, and there was a fair 
prospect that promising routes might be supported either by 
private capital, or city or state subscriptions. 

The fact was also clearly recognized that neither steamboats, 
turnpikes, nor canals would fully provide for all the transporta- 
tion requirements of the country. There were thriving inland 
districts which could not be advantageously reached by any de- 
scription of natural or artificial water courses. 

PROGRESS OF STEAMBOAT MOVEMENTS. 


The success which had finally attended steamboat operations, 
and the large number of districts in which steamboats had 
been introduced in the United States before active efforts to pro- 
mote important railway construction were commenced, must 
have afforded considerable incidental aid, in various ways, to 

10 


some of the early railway operations. At all events, it helped to 
train men in the operation of steam engines, to increase the 
amount of available mechanical knowledge relating to the ap- 
plication of steam to transportation either on water or on land, 
and to give to some of the ramifications of early American rail- 
way affairs the benefit of better training at the outset than would 
otherwise have been available. Such good fortune certainly 
awaited the early New Jersey railroads, which called into their 
service members of the Stevens family, who had been experi- 
menting with or operating successfully steamboats for more than 
ascore of years, and who were enabled, by this experience, to 
materially increase the practical value of their labors in the new 
field of effort in which they won new honors. 

The progress of American steamboating from 1807 to 1880 is 
indicated by official statements, which show that the reported 
number and tonnage of steamers of all classes constructed was 
as follows:— 


No. Tonnage. 
Brom 1807 to 1820) in clusiverierc.icilors +lstai5'olelele/eretele(ereleters 128 25,797.77 
Mrom 4821 to 1830; IMClUsty erase c's stetelelotelslelelatele)s/s1e18 sielele 885 65,211.60 


Up to and including 1820 there had been built on the western 
rivers 71 steamers, measuring 14,207.53 tons; 52 steamers, mea- 
suring 10,564.43 tons, had been built on the Atlantic coast, ex- 
clusive of New England; 4 steamers, measuring 921.84 tons, 
including one steamer of 298.57 tons, built on lake Champlain, 
had been built on the lakes; and one of 218.84 tons had been 
built at Mobile. Up to and including 1830 there had been built on 
the western rivers 296 steamers, measuring 51,506.65 tons; 188 
steamers, measuring 33,667.88 tons, had been built on the At- 
lantic coast, exclusive of New England, and 11 steamers, mea- 
suring 2,208.64 tons, had been built on the northern lakes. 

After 1880 progress in the construction of steamboats on the 
western rivers, principally at Pittsburgh, Cincinnati, and Louis- 
ville, continued to be rapid, but the business was subjected to 
considerable fluctuations, growing out of variations in the de- 
mand for new transportation facilities or other causes. 

The number of steamers built in New England from 1817 to 
1830 inclusive, was 18, of an average tonnage of about 112. 

Before 1830 lines of steamboats had commenced running in 
New England which connected ports of Maine and Boston. 

The first steamer was introduced on lake Ontario in 1816; a 
steamer was launched on lake Erie in 1818, which traded as far 
westward as Mackinaw, Michigan, but was wrecked before the 
close of the year; several other lake steamers were built and 
operated before 1820; and during the third decade eight addi- 
tional lake steamers were constructed. 

Steamboats were introduced on several of the eastern rivers 
and especially on the Delaware soon after the successful opera- 
tion of the Clermont on the North river in 1807. 

In 1820 the steamers in service along the Atlantic coast were 
distributed as follows:— 

Av New Yorx.—The Connecticut and Fulton on Long Island 
sound, between New York and New London and New Haven, 


74 


RAILWAY CONSTRUCTION FROM 1830 TO 1840. 


changing in 1822 to Providence. The Richmond, Chancellor 
Livingston, Paragon, and Car of Neptune on the Hudson, from 
New York to Albany, and the Fire Fly to Newburgh. The 
Olive Branch, New York to New Brunswick. The Swift, from 
New York to Elizabeth. The Franklin, from New York to 
Shrewsbury. The Atlanta, from New York to Elizabethtown 
Point. The Bellona, from New Brunswick to Staten Island, 
and the Nautilus, from New York to Staten Island. 

Ar PHILADELPHIA—The Pennsylvania and tna were run- 
ning from Philadelphia to Bordentown. The Philadelphia, 
from Philadelphia to Trenton. The William Penn and Bristol, 
from Philadelphia to Bristol. The Superior and Vesta, from 
Philadelphia to Wilmington, and the Baltimore and Delaware, 
from Philadelphia to New Castle. 

At BALtIMoRE—The United States and Philadelphia were 
running from Baltimore to French Town. The Virginia and 
Norfolk to Norfolk; the New Jersey to Elkton; the Maryland to 
Easton; and the Eagle and Surprise were on no regular routes. 

At Wasuineton.—The steamer Washington ran to Fred- 
ericksburg, and the new steamer Potomac, built at Norfolk, 
was put upon the route between these two ports. 

Av Norrotk.—The steamers Roanoke and Richmond ran 
between that port and Richmond. The Powhatan, Petersburg, 
and Sea Horse were also on routes from that port. 

Av SAVANNAH.—The steamer Enterprise, 152.10 tons’ burden, 
was running to Charleston and river ports in that vicinity. 

On the Atlantic coast the notable event had also occurred, in 
1819, of fitting out the steamer Savannah, which had crossed 
the ocean, partly by the help of her sails, sailing from Savannah 
to Liverpool in twenty-five days, during eighteen of which her 
engine was worked. She was the first steamer to cross the At- 
lantic. A steamer was built, and operated for three years, to 
ply between New York, Charleston, Havana, and New Orleans, 
which made her first trip in 1820, and which was successful in 
regard to safety and speed, but unprofitable financially. 

The number and tonnage of new steamboats or steamers con- 
structed on the Atlantic coast, in New York, Philadelphia, and 
Baltimore districts, from 1821 to 1830 inclusive, was as follows:— 


Year. No. Tonnage. 
AN SZAlcrtotat ete ct eiaieveraintoreis oseysi 06, 6) siete tists, o\b/etdleVniel ole atevelev. alate ia 6 668.30 
2.2 senate rekarsvcteetec seis oy eiaveleraa\bis eieiei ata Biave aie oreleleielelorayeisia 4 862.31 
UB DS weet ateres <0: gettete n;0,6 0; 6]5/016)6, 10161616) <)0;010:615,6,0/0{o(elmrera Wale fe 4 636.97 
1824 Ssraales « « HOC TIA. OCHOA DUO CDN ODEO ODO OCUG La oom 13 2,230.68 
USP), ome On Re OAS ODDEUGN de COn MOITAD COOOL CRAOt oe 15 2,837.75 
MSG cestotatatetaiaieiaieys efersis aveiciey ols \e/eisiaiciels's eisvelsiaia esivicicie/seieir 23 4,434.29 
Marit alate eieisis aces etsiele eisteisters\v'c\elelaleisieie steve pleieluleievere\eiatsiole 14 3,081.36 
MSZ S cpersteteraverstercislsTetarel cis evole! o(s(aiaie‘eta/a/e's'ste\dlsale’eiev</sle¥eleie/ais 24 2,826.63 
B29 atorsieavercteista stele Jo stelale(slaivicrelaisavcistera’sictoiesiialeveleieisyeve 15 3,399.04 
SSO res ioaverttecarstaicroten. ofo'esc ciateses oiers slote's ove tlesiegicto diclatwee 13 3,126.12 


On western rivers steamboat construction previous to 1880 
had been more rapid than in any other section. The progress 
was specially rapid from 1817 to 1880. Itis stated that from 1817 
to 1827 there were built at Cincinnati 52 steamers, measuring 
9,306.61 tons. From about 1814 to about 1824 there were built 
at Pittsburgh 30 steamers, measuring 5,698.78 tons. From 1815 
to 1825 there were built at Louisville 35 steamers, measuring 
6,032.26 tons. From 1825 to 1830 the official records of con- 
struction of steamers on the western rivers in the Pittsburgh, Cin- 
cinnati, and Louisville districts show the following aggregates:— 


Year. No. Tonnage. 
LS Bey arayalajere's sieis) ore c1s\¢ie's.sTolala 4 scsjeiere/siaie's qpogbococnaann 18 3,065.79 
LSQG aeetoeire ce siecte slscieee te sieieislderelectelewteenice cautions 35 6,563.76 
LBZ TPs tice vtec sivicate oa ces clettic cise seassccteselelaete cee ale cate 33 5,244.61 
USZS a ciaeiales ctcasleathite bidisresle o ore divtote ate ee od eelteteateete 19 3,043.05 
ESZOPH Fae cieryave ites seine ssiciae see e mek wien oh ees ..36 7,561.53 
Dee PaaS CoLe a aed k COCHOD ERIS POE Teer ene aca hao 33 4,811.15 


These western river steamers were then running principally 
on the Ohio and Mississippi, but they were also traversing to 
some extent various tributaries of the Mississippi. It is stated 
that the Virginia, a stern-wheel boat, arrived at Fort Snelling, 
near the Falls of St. Anthony, in 1818. In 1817 a steamboat 
touched at St. Louis, and proceeded up ‘the Missouri to explore 
that river. In the natural order of advancement, after steam. 
boating was fully established on the Ohio and Mississippi, steam- 
boats were rapidly introduced on all the navigable tributaries of 
those rivers, and, generally speaking, on them, as on all other 
navigable waters of the United States, the steamboat was intro- 


duced and operated extensively before railways were constructed 
in contiguous inland districts, the steamboat being very fre- 
quently the pioneer or predecessor of the locomotive. 

But much as steamboats had done up to 1880, and a few years 
later, they were not meeting all requirements. The time had 
evidently come when it was not merely desirable to increase 
the number of steamboats on the Atlantic coast, the lakes, and 
western rivers; to utilize the canals then in existence, and to 
increase their number; but also to construct railways. 


RAILWAYS COMPLETED OR PROGRESSING IN 1836. 


In H.S. Tanner’s American Traveler or Guide Through the 
United States, published in Philadelphia in 1836, the favorite 
routes of travel of that era are described at length, and the fol- 
lowing list of railways then completed, or in course of construc- 
tion, is given under the heads of the different states, viz.:— 

ALABAMA.—A railroad is now in progress from Decatur, in 
Morgan county, to a point 10 miles below Tuscumbia, on the 
Tennessee. Length, 62 miles. 

DELAWARE.—The New Castle and Frenchtown Railroad ex- 
tends from New Castle to Frenchtown. Length, 167% miles. 
A railroad to extend from Wilmington to Downingtown, in 
Pennsylvania, is proposed. / 

GerorciA.—Alatamaha and Brunswick Railroad, 12 miles in 
length. 

Kentucky.—Lexington and Ohio Railroad, commences at 
Lexington, passes through Frankfort, and thence to shipping 
point, near Louisville. Length, 85 miles. 

LouisiANA.—The New Orleans and Pontchartrain Railroad, 5 
miles long. 

MaryYLAnpD.—Baltimore and Ohio Railroad, extends from Bal- 
timore to Point of Rocks, on the Potomac, 67% miles from Bal- 
timore. This road is to be continued to the Ohio river. A 
road of a single track extends from the main line to Frederick, 
34 miles. Baltimore and Susquehanna Railroad, commenced 
in 1880, is to extend to York, Pennsylvania. Length, when 
completed, 76 miles. Another railroad is projected, to extend 
from Baltimore to the Susquehanna at Port Deposit, and thence 
to unite with the Oxford Railroad, of Pennsylvania, which in- 
tersects the Columbia Railroad about 40 miles from Philadel- 
phia. Baltimore and Washington Railroad. Length, 373 miles, 
This work is now completed. 

MAssAcHUsETts.—W orcester Railroad, 48 miles in length. It 
is proposed to continue this road to the Connecticut, and to 
construct a branch to Milberry. Boston and Providence Rail- 
road. Length, 43 miles. Boston and Lowell Railroad, length 
25 miles, now in progress. Quincy Railroad, used for trans- 
porting granite from the quarry in Quincy to Neponset river. 
Length, 3 miles; branches, 1 mile. 

MissIssIppi1.—st. Francisville and Woodville Railroad, 26 miles 
in length. Vicksburg and Clinton Railroad, length 37 miles 
(proposed). 

New Jersry.—Camden and Amboy Railroad, commences at 
Camden, opposite Philadelphia, and terminates at South Am- 
boy. Length, 61 miles. Paterson and Hudson River Rail- 
road, from Jersey City, opposite New York, to Paterson, on the 
Passaic. Length, 163%, miles. It is proposed to extend this 
road to the Morris Canal. New Jersey Railroad, commences 
on the last-mentioned railroad, about 2 miles from Jersey City, 
and terminates at New Brunswick. Length, 28 miles. 

New York.—Mohawk and Hudson River Railroad, from Al- 
bany to Schenectady, 16 miles. Schenectady and Saratoga Rail- 
road, from Schenectady to Saratoga Springs, 20 miles. Catskill 
and Canajoharie Railroad, from Catskill to Canajoharie (now 
in progress), 70 miles. Ithaca and Owego Railroad, 29 miles. 
Harlem Railroad, on Manhattan Island. Rochester Railroad 
(now in progress), from Rochester to a point below the Falls of 
Genesee. Schenectady and Utica Railroad (now in progress). 
Length, 80 miles. Bath Railroad, from Bath to Crooked Lake 
5 miles. Rochester and Batavia Railroad (now in progress), 98 
miles. Troy and Ballston Railroad (now in progress), 22 miles. 
Several other roads are proposed in different parts of the state. 

Nortu Carorina.—Railroads are projected to extend from 
Fayetteville to Cape Fear river; from Wilmington, through 
Fayetteville and Salisbury, to Beattysford, on the Catawba, a 
distance of 250 miles; and several others, 
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PENNSYLVANIA—State Railroads—Columbia Railroad, extends 
ae Philadelphia to Columbia, on the Susquehanna. Length, 
81,4 miles. Allegheny Portage Railroad, from Hollidaysburg 
to hasta: forms the connecting link between the Central 
and Western divisions of the Pennsylvania Canal. Length, 
363% miles. Railroads constructed by joint stock companies, — 
Mauch Chunk Railroad, from Mauch Chunk to the coal mines, 
9 miles. Room Run Railroad, from Mauch Chunk to the coal 
mine on Room Run, 5728; miles. Mount Carbon Railroad, from 
Mount Carbon to Norwegian valley, 7,24; miles. Schuylkill Val- 
ley Railroad, from Port Carbon to Tuscarora, 10 miles; branches 
of the preceding, 15 miles. Schuylkill Railroad, 13 miles. Mill 
Creek Railroad, from Port Carbon to the mines near Mill Creek. 
Length, ineluding branches, 7 miles. Mine Hill and Schuylkill 
Haven Railroad, from Schuylkill Haven to the coal mines at 
Mine Hill. Length, including two branches, 20 miles. Pine 
Grove Railroad, 4 miles in length. Little Schuylkill Railroad, 
from Port Clinton to Tamaqua, 23 miles. Lackawaxen Rail- 
road, from Honesdale to Carbondale, 16} miles. West Chester 
Railroad, from the Columbia Railroad to West Chester, 9 miles. 
Philadelphia, Germantown and Norristown Railroad, (about 7 
miles of this road are completed; a new route to Norristown, 
leaving Germantown to the north-east, has been adopted.) Ly- 
kens Valley Railroad, from Broad Mountain to Millersburg. 
Philadelphia and Trenton Railroad, 26} miles in length. Cen- 
tral Railroad, from the vicinity of Pottsville to Sunbury, 4454; 
miles; Danville branch, 7 miles long; whole length 51,54, miles. 
Oxford Railroad, now in progress, extends from the Columbia 
Railroad to the Maryland state line. Reading Railroad, to ex- 
tend from Norristown to Port Clinton. 

Ruope Is,anp.—Stonington Railroad, now in progress, ex- 
tends from Stonington, in Connecticut, to Providence, 46 miles 
in length. A company has been incorporated to construct a 
railroad from Providence to Norwich, in Connecticut. 

SoutH CaRoLiva.—sSouth Carolina Railroad, commences at 
Charleston, and terminates in the town of Hamburg, opposite 


Augusta; entire length, 1357;5, miles. It is proposed to con- 
struct a branch to Orangeburg, and thence to Columbia, &c., 
and another to Barnwell Court House. 

TENNESSEE.—A railroad from the town of Randolph, on the 
Mississippi, to Jackson, in Madison county, 65 miles, and one 
from Nashville to New Orleans, are proposed, and measures for 
insuring their early completion have been adopted. 

VirGINIAW—Manchester Railroad, extends from Manchester 
to the coal mines. Length, 13 miles. Winchester Railroad, 
extends from Harper’s Ferry to Winchester. Length, 30 miles. 
Petersburg and Roanoke Railroad, extends from Petersburg, in 
Virginia, to Blakely, at the foot of the Roanoke Canal, in North 
Carolina. Length, 59348; miles. A branch of this road leaves 
the main line about 10 miles from Blakely, which extends to 
the head of the rapids of Roanoke. Length, about 12 miles. 
Portsmouth and Roanoke Railroad, commences at Portsmouth, 
opposite Norfolk, passes in a direct course, intersects the Peters- 
burg road 6 miles from Blakely, and terminates in the Roan- 
oke a short distance below the Petersburg branch. Length, 80 
miles. Richmond and Petersburg Railroad (now in progress). 
Length, 21,59 miles. Richmond and Fredericksburg Railroad 
(now in progress). Length, 64 miles. Belleplain Railroad, ex- 
tends from Fredericksburg to Belleplain, situated on a branch 
of the Potomac (in progress). Length, 11 miles. Several other 
railroads are proposed. 

The reported number of miles of railway constructed in the 
United States in the third decade was 2,264.67. Of this mileage, 
the amount completed in each of the years named was as fol- 
lows: 1830, 39.80; 1831, 98.70; 1832, 191.80; 1833, 115.91; 1834, 
213.92; 1835, 137.82; 1836, 280.08; 1837, 348.38; 1838, 452.88; 1839, 
885.88; total, 2,264.67. 

Of these railways, the mileage located in New England was 
856.68; in Middle states, Delaware, Maryland, and a few West- 
ern and North-western states, 1,399.89; Southern states, 487.35; 
South-western states, 20.75. The following table shows the num- 
ber of miles completed by each company in the years named:— 


NUMBER OF MILES CONSTRUCTED BY EACH CONSTRUCTING COMPANY IN EACH YEAR OF THE FOURTH DECADE, 


1830. 1831. 
Boston and Albany (portions of its lines)....... Slaelale eleven scores 
Boston, Clinton, Fitchburg and New Bedford........... SnD. 0 
Boston and Lowell........... Seats tele egiter ay eye (olsle's «ci cor: Bote a Aeon 
Boston and Maine si. oo. 0 sccitels. Soe oo 0% Se eaecietsl ste Aacte socoue. CR 
Boston, Revere Beach and Lynm.............ssccececees sone S80) 
Eastern (of Massachusetts)...... .2.-sseeeeeeeee Biotest oo PRen oad 
NASH ARG LO WELLS siete 0:0,<i1aictsin,o.njsieis1s,0:ib ein inie.o 6 naboerane sissis ee siersre 
New York, New Haven and Hartford........ sisleveisiers Care Ao ee 
Netw York, Providence and Boston...........-.es+e0e- 5 RSS ESE 
St. Croix and Penobscot..........- sensei tonsa siouepseas oop Ae 
Whitefield and Jefferson......... Sateiaralsisie/sieiaielels evercceie oj8 Gr 2uGsiaaetyss 
Total in New England states...........+++eeeee hos Arc 
Atlantic Avenue...... Se elatee eee iat oitae Biotaleteiate oie Bis siete tse sla ate 
Baltimore and Ohio...........- Api oisjatoacisiee alr seceeeee 15.00 46.50 
Cayuga and Susquehanna.........+-++.+eeeee sqaotedons vse 
Corning, Cowanesque and Antrim .........+++sse0 ann “ood aes 
Cumberland Valley...........-- Rieistelais ais sisi 6,06 Jteceeeees coon 5 
Detroit, Grand Haven and Milwaukee...... Diaielnrars stetareiaieceiaia\siny p's .sis 
ae ooibeaieual tA aatiia es suSSOUES sUocmaasoo) .JRote oor 
MPA se cisizisialelcl isc cise ce clewiess cise s airless 0 vice SGUOUTIoke mauOL 
Harrisburg, Portsmouth, Mt. J ~ and Lancaster........ SDtibeeDOnD 
Jeffersonville, Madison and Indianapolis.......... Sno, «OL S50: 
Lake Shore and Michigan Southern (portions ofitsline), ....  .... 
Lehigh Valley (portions of present line)..........+++++ Rone otic 
Little Schuylkill Navigation Railroad and Coal (Ciyebecé 20169) 20500. 
Long Island........ Beleleli s\a)n/a\e aieiv\«/e/s\als'~isis\sisicis\n.01@ maine See sleeteeasiisis 
Michigan Central..........eescecessececeecerncsreeeces Fie 
Mill Creek and Mine Hill Navigation and Hedlroad. COvsa) 3:00) ) esac 
Mine Hill and Schuylkill Haven........-..-.+++0+-++ pater 0.00) 
Morris and Essex...........++-++ JRaocg stcinicls ere wisievers’e oe = 3536 
New York Central and Hudson River (portions ofitsline), .... 17.00 
New York and Harlem.,.......-.....- eiatals ezpial Aodocondo SUneo. Opa 
Northern Central............ Ehteiateiaia/sisve\eiaie1o/ pina eisvoleie 6:b\s9ll Lieisib-e 1,” 9,16. 
Paterson and Hudson River........+++++++++ psd onconn as oHsoe dank 
Pennsylvania (portions of its present line purchased from 
the state of Pennsylvania)....... eyeOr coe By icate tit sisis o Tovelersigane s. 5,905 
Philadelphia, Germantown and Norristown..... soem “dad ( 
Philadelphia and Reading.........-++:seeeecersse- secre ddcicmventoa 
Philadelphia and Trenton...........--.++++- Rage seacieee eve 808s 


Philadelphia, Wilmington and Baltimore........++-0++. 


1832, 1833, 1834. 1835. 1836. 1837. 1838. 1839, Decade. 
SECO 12/50RRe «. sees 20.383 54.53 118.96 

eee 11.10 e eee 11.10 

one oes bon Pane) Gene O58 25.75 

. eids'e . Soc 7.00 10.00 sles 17.00 
an 52.05 2.22 Agso e005 54.27 

eres Sees . 3 13.42 15.02 28.44 
cialis ee eee . 14525 ieee 14,26 
eves . eile - 36.00 36.00 

oe Bp : Bhi 46.15 . St 46.15 
wien . 2,00) Gees . 0c S666 2.00 
. eece S06: see siviele 2.75 2.75 

. 6 es cece esieie Booe sees) 

SOF 3o0 sees 9.68 . eee 9.68 
1A 0O career street od! 2:00) Mire ° ree ° 84.50 
eons oie 34.61 . ‘ sou 34.61 
. Shad . eerie «. 14.81 14,81 

BA ee eee 50.50 ae soos alee 68.32 
eoee esee soba ENED 90 13.00 
. . Boot | PEBAL S000 24.20 

. pnd vee sees Sone abaig 5.85 5.85 
cee eee meee 20:00) 99:00 Nay saGe 35.54 
sslele cece ove con siecle 2.00 22.00 
eta coe oeee eves «eee 33.00 9.09 18.00 60.09 
2 coos esee Boon LAS 23.97 2.00 45.82 
eee eeee . ° sees 20.00 
coe eee eee sath LO 20 mm ecte)s Sous 15.28 

. = vee 29.50 7.80 37.30 
eves cee coos 4.20 wee 2.50 see 16.70 
: rele eoee Soities ee PALA Hoc. ease one 22.07 
Onitar 3.00 eee saa Te 3.00 26.02 53.10 179.78 
oes 1.00 200 Seles 2.00 .... 2.00 7.00 
8.60 see cose os . 57.10 65.70 
aa 15.07 oer oe : oe eee eee 15.07 
B2:30) aera 20.00 . ores oe esee 13,50 93.89 
AaB 8.00 17.20 ...- ssieie Se 20.20 
1.40° oa Sees . 55.06 17.00 73.46 
7.25 sees eee oes 1.41 93.00 2.00 eeee 103.66 


76 PROGRESS IN VARIOUS SECTIONS. 
1830. 1831. 1832. 1833, 1834. 1835. 1836, 1837. 1838. 1839. are 
Plymouth.....sscscccvcececsccccscssscecseessscnsesecs oe i 3.00 as 
Rensselaer and Saratoga......sccccsercrcee vocvcsscecee 20.82 4.40 sas 
Sandusky, Mansfield and Newark..........ssceesseeeee erates Stee eeee 15.25 388.75 sola 
Saratoga and Schenectady.....-.scesessescsesececrerees Bate 1281 659 .... erarets soda ieee 
Schuylkill Valley Navigation and Railroad..........--- 11.00 5 O Siete pee 
Trenton and Delaware Bridge Company.........++ssse oils aetele 0.19 aiea's : a ne 
United New Jersey Railroad and Canal Company....... J 34.17 27.00 ieicte . 26.03 44. ape 
Washington Branch Railroad Company...... «.e+e+++++ Bond 20tc A 31.00 ° es 
West Chester Railroad Company.........++-.eeeeeeeeees 2) Gda0 5 soe 7 ees 
Total in states of New York, Pennsylvania, Ohio, Michi- 
gan, Indiana, Maryland, Delaware, New Jersey, and sei 
District Of Colwxm ta. areleslalo earls iceie sisisrclersisieln aletsielevsls wists alates ° Soles ° 1009. 
Chester and Lenoir Narrow-Gauge Railroad Company... .... ae eee 3 5 c 5 Sac OLDE cone 
Georgia Railroad and Banking Company.....-- ....+++ sista He three awiete 37.00 27.00 peck 
Petersburg Railroad Company.......l.+++ seeceececees 31.68 27.32 SIE 59. 
Richmond, Fredericksburg and Potomac.......+++.++-> eee ° rte Garhi) rec : 59.75 
Richmond and Petersburg..-...+-.2+++seeeeescecsereces see 5 oe 22.50 . 22.50 
Seaboard and Roanoke,.........sccccccesccccesssens noo Caos isteis pareta ° F 78.56 78.56 
South Carolina Railroad Company......s+22 seeeerseees 10.00 52.00 75.00 cece pial - 137.00 
Winchester and Potomac..........00 secccrecccecescces 3600 32.00 "i 32.00 
Total in Southern states.....cccccesseccssveceses EGormn bone . 2 noe “ 487.35 
Clinton and Port Hudson..........ccccsccsececccecvoes ose sae ee 4 20.75 » 20.75 
Total in South-western states.....-+e.0+ secccsees Soa 96K cielete Mites chy eorers vee eters sisters 2735.5 20.75 
TotalGimteach ty care <-t-yatcle isis’ <lelsieieleleiaieraslelersiere sieieiois 39.80 98.70 191.30 115.91 213.92 137.82 280.08 348.38 452.88 385 88 2,264.67 


A few of the early companies are not included in this list. | slight inaccuracies in dates, but with these exceptions the table 
Some of the unimportant primitive lines have been abandoned; | is presumably substantially correct, as it is compiled from the 
for the name of the original constructing company there has | data furnished to the United States Census Bureau in 1880 by 
been substituted, in some instances, the name of the present | the companies then operating the existing lines. Some of the 
operating company; and there are probably a few omissions or | early coa! railroads of Pennsylvania are not included in the list. 


PROGRESS IN VARIOUS SECTIONS. 


NEW ENGLAND AND 


HE following was reported to be the result of the operations 
of the prominent Massachusetts roads in 1839:— 


NEW YORK RAILWAYS. 


Length Cost Cost Total Total Divi- 
Name. of of per ex- re- dend. 
road, road. mile. penses.  ceipts. P. ct. 
Boston and Lowell. -252 $1,608,476 $62,465 $92,151 $241,220 8 
Boston and Provi- 

GENCE. ac <:c.0.50 06 41 1,782,000 43,460 93,562 313,907 8 
Boston and Wor- 

COStED 0. since ces 444 1,799,225 40,483 126,384 231,807 64 
East’n (incomplete). 25 1,806,196 32,655 53,174 125,623 4% 
Taunton branch.... 11 250,000 22,791 40,711 58,018 6 
Nashua and Lowell. 144 353,662 24,321 29,885 65,053 .. 

Otaltaqreenelers 161 $7,099,589 


Of the receipts, $682,387 were derived from passengers, and 
$343,240 from freight. The fact that these roads commenced 
paying liberal dividends at an early date, thus affording proof 
of financial success, did much to awaken a hope that similar 
results would be secured elsewhere. The line of greatest signifi- 
cance in New England in 1839 was the Boston and Worcester, 
and its proposed extension, the Western, which, combined with 
other links, subsequently became the Boston and Albany, and 
thus furnished a link, with portions of the existing Vanderbilt 
system, by which Boston expected to secure superior rail con- 
nections with the lakes and the Western states. Of the exist- 
ing Boston and Albany system, 118.96 miles were completed 
in 1839. 

A message of the Governor of the state of New York stated 
that at the close of 1839 the railroads of that state consisted “of 
a continuous line of railroad from Albany to Auburn, 170 miles, 
(which was owned and operated by four distinct companies;) 
a similar line from Lockport to Lewistown and Buffalo, 47 
miles; a railroad from Rochester to Batavia, 35 miles; a rail- 
road from Schenectady to Saratoga Springs, 21 miles; a railroad 
from Troy to Ballston Spa, 25 miles; a railroad from New York 
to Harlem, 8 miles; a railroad from Brooklyn to Hicksville, on 
Long Island, 27 miles; a railroad from the termination of the 
west branch of the Chemung Canal to the Tioga Railroad, in 
Pennsylvania, 14 miles; a railroad crossing the ridge between 
the Susquehanna at Owego and the Cayuga lake at Ithaca, 29 
miles, and a railroad from the line of Massachusetts at West 


Stockbridge to the city of Hudson, 30 miles. These roads have 
all been constructed, and are managed by companies.” 

The state of New York pursued a peculiar policy in reference 
to railways at that time, inasmuch as it was unwilling to permit 
rivalry with the Erie Canal, and lines located near that canal, 
which were subsequently incorporated into the New York Cen- 
tral system, were at first not permitted to carry any freight. 
Subsequently they were allowed to carry freight on condition 
that they paid on it precisely the same tolls that would have 
been. due to the state if it had been carried on the canals. After 
years of persistent efforts to secure state aid for railways the 
friends of the New York and Erie finally secured the passage 
of an act in 1837 providing that the commonwealth should fur- 
nish $3,000,000 towards construction, in the ratio of dollar for 
dollar, or with the understanding that as the company ex- 
pended $100,000 they were to receive $100,000 from the state. 
Previous or up to 1840 the company had received $400,000 
under this arrangement, and at that time 222 miles of the road 
were under contract. Portions of the route now occupied by 
the New York Central were then either operated or being con- 
structed by nine companies. Some of these companies had 
achieved remarkable financial success. The Mohawk and 
Hudson, notwithstanding its deprivation of freight traffic, and 
the extra expenditures arising from the fact that it had been 
an experimental line, with unnecessary inclined planes, was 
dividing 12 per cent. per annum, and accumulating a surplus. 
The Utica and Syracuse had realized a net revenue of 10 per 
cent. during the six months ended December 31st, 1839. 


NEW JERSEY IMPROVEMENTS—THE CAMDEN AND AMBOY. 


The progress of the transportation movements in New J ersey 
is set forth in a report of the joint board of directors to the 
stockholders of the Delaware and Raritan Canal, and Camden 
and Amboy Railroad and Transportation Companies, presented 
at a meeting held on January 29th, 1840. After labors con- 
tinued during a period of ten years this was the first detailed 
report issued, and it not only announced that the canal and 
railroad were completed, but that the pecuniary results and 
prospects were eminently satisfactory. It is scarcely to be ex- 
pected that stockholders of the present day would be entirely 
satisfied if detailed statements were only submitted at intervals 


PROGRESS IN VARIOUS SECTIONS. 


Th 


of ten years, especially while construction was progressing, but 
it has rarely happened that equally profitable results have been 
announced, either at long or short intervals. The report in- 
vited the closest scrutiny into expenditures of millions, and the 
cost of the works is reported to be $6,064,953.42, while the share 
capital was $2,900,000, the balance being borrowed at an aver- 
age interest of 6 per cent. Of the public results secured it Says: 
“Formerly the passage between Philadelphia and New York 
occupied from eleven to twenty hours, and was performed with 
great personal discomfort and no small hazard of limb and life. 
Merchandise was transported from city to city at great expense 
of insurance as well as of freight, and subject to all the difficul- 
ties, uncertainties, and danger of a coasting voyage. Now pas- 
sengers are carried from city to city, during the most inclement 
seasons, in from six to seven hours, and with nearly the same 
comfort as they enjoy at-their own firesides. Merchandise is 
transported in less time, with less expense, and with an entire 
saving of insurance.” The Delaware and Raritan Canal was 
referred to as a work of 65 miles in length, which was adding 
year after year greatly to the value of the agricultural interests 
of New Jersey, and which would probably have its revenues 
materially increased after the completion of the Reading rail- 
road to the anthracite coal region. Of the financial results the 
report states that during the previous six months there was a 
profit of 7 per cent., and a table was published to show that 
during the previous seven years there had been an annual in- 
crease of the profits of the companies of 20 per cent., and that 
if this ratio continued during the succeeding seven years, a 
dividend of 28 per cent. per annum would then be earned. 

The statement of financial results from 1838 to 1839 inclusive, 
embraced the following record:— 


Year—from Jan. Ist to— Gross receipts. Gross expenditures. Net gain. 

December 3ist, 1833.....$468,142 50 $287,091 90 $181,050 60 
December 31st, 1834..... 546,993 54 313,261 69 233,731 87 
December 31st, 1835..... 679,463 63 317,491 76 361,971 87 
December 31st, 1836..... 770,621 28 363,344 90 407,276 38 
December 31st, 1837..... 731,995 24 359,010 44 372,484 80 
December 8lst, 1838..... 754,989 8&9 355,249 10 399,740 79 
December 3ist, 1839..... 685,329 76 258,043 48 427,286 28 


The report refers to an arrangement with the Philadelphia 
and Trenton Railroad Company, nade in June, 1836, “by which 
the receipts of the companies were amalgamated, so as to divide 
on the shares of the companies, share and share alike, and to 
equalize the dividends.” It states that this arrangement had 
been attended with the most beneficial results. It was one of 
the first instances, if not the first, of a consolidation of railway 
lines located in adjacent states. 

The report is signed by James Parker, chairman of the joint 
board, and the following directors: R. F. Stockton, Robert L, 
Stevens, Abraham Brown, John C. Stevens, W. McKnight, J. 
Kaign, G. D. Wall, B. Fish, J.S. Green, J. W. Mickle, J. Nelson, 
J. R. Thomson, E. A. Stevens. 

One of the remarkable paragraphs of the report, in a per- 
sonal point of view, is the following: “Although we cannot at- 
tempt to name all the individuals from whom we have obtained 
advice and assistance during the progress of our labors, still we 
may not overlook the important and invaluable aid we have 
received from one of the directors, (now absent,) Mr. John 
Potter, of New Jersey, formerly of South Carolina. To his en- 
terprise, firmness, and public spirit are the public, as well as 
ourselves, more indebted, perhaps, than to any other individual 
for the successful issue of your affairs.” 

Another feature of the report which excited much attention, 
and probably had much to do with the practical abandonment 
of canal construction by companies, was its explanation of the 
fact that the railway had been quite profitable, while the canal 
had done very little more than pay expenses. In six years 
the gross receipts of the railways of the company had been 
$4,169,492; expenses, $1,966,901; net income, $2,202,591. During 
the same period, from 1834 to 1839, inclusive, the receipts of 
the Delaware and Raritan Canal were $306,895; expenditures, 
$210,344; net income, $96,551. As the canal had cost $2,829,769, 
and the railway but little more, it did not require much argu- 
ment to satisfy investing projectors that it was better to sup- 
port a class of undertakings which had yielded $2,202,591 net 
profit during six years than a class which had yielded only 


$96,551, both being managed by the same company. Many of 
the statesmen of the day, however, continued to favor canals. 
They seem to have always had a partiality for water routes 
when questions involving expenditures of public money were 
agitated. 

DELAWARE AND MARYLAND IMPROVEMENTS. 

The New Castle and Frenchtown, the first railway in Dela- 
ware, and one of the first in the United States, formed an im- 
portant link in a through north and south route. The Phila- 
delphia, Wilmington and Baltimore supplied useful railway 


facilities to portions of Delaware and Maryland, as well as to 


sections of south-eastern Pennsylvania. 

In Maryland the Baltimore and Ohio, and the Baltimore and 
Susquehanna, the latter being the progenitor of the Northern 
Central, had been started by private companics, at a very early 
period, and liberally aided by financial assistance in the shape 
of loans or stock subscriptions of the state of Maryland and 
the city of Baltimore. By the close of 1839 the Baltimore and 
Susquehanna had extended its lines into Pennsylvania, and the 
Baltimore and Ohio had a fair start towards the extension of 
its lines to the Ohio river. 


IMPROVEMENTS IN PENNSYLVANIA AND SOUTHERN AND WESTERN 
STATES. 


The number of miles of railway in operation, and number of 
locomotives in 1839-40, in the states named below, was reported 
in 1840 by Chevalier DeGerstner, who had come to this country 
for the express purpose of examining the American railway 
system, visiting nearly all the lines, and who was then said to 
possess more information on that subject than any other per- 
son, to be as follows:— 

No. of railroads, 


wneenitaing length, locomotives 

Penmsylyainialsqievelere's! «jeleivie telersict=ie 40 5764 114 
AVAIL etereies steele pgoonoces 6n50 26h) 341 42 
Northi Carolinas. :cicis | scl /siets icicle e 3 247 11 
South Carolina.......... macho c oe 2 136 27 
Georgia...... Sanucutessooua Sdooe “i 2114 17 
OTC act ies aralaxetejeie sexecsKento(e neeg it 584 5 
Alabama..... ave eteelsiecesinitie ove a a 51 3 
WHOUMISTATIA cateiet rele ctctensiatere otstetsinicre ts 10 62 20 
Mississippi...... ... pboodeucadas 5 50 8 
Kentucky... ssccswcesve ossnor 2 32 2 
OHIO sere oin ee slierele ele leit viene e e\e. 6 6 39 1 
Umdianahtsicse deeeises toate hes 2 20 2 
IMs Gini 2°64 Ta reyetaleveiolelslatelera’s ataleieteial ele LO) 114 8 
Tllinois........-+.- spades aisisyslace 11 23 2 

116 1,9603 262 


A considerable number of the railways then in operation 
continued to use horses or mules as a substitute for locomo- 
tives. 

The longest continuous line of railroad then in operation in 
Pennsylvania (and one of the longest in the United States), ex- 
tended from Philadelphia to Greencastle, a distance of 163 
miles. The only lines in Pennsylvania on which locomotives 
were then used, and the number on each, was as follows: 
Philadelphia, and Columbia, 86; Allegheny Portage, 17; Phila- 
delphia, Germantown and Norristown, 8; Philadelphia and 
Trenton, 5; Philadelphia and Wilmington, 4; Harrisburg and 
Lancaster, 8; Cumberland Valley, 8; Franklin, 1; Beaver Mea- 
dow, 6; Hazleton branch, 3; Sugar Loaf Summit, 1; Little 
Schuylkill, 5; Pottsville and Danville, 2; Williamsport and 
Elmira, 1; Blossburg and Corning, 2. 

In Pennsylvania, in 1839, $18,050,450 had been expended on 
railways, of which sum about one-third represented the cost of 
the state railways, the Philadelphia and Columbia, and the 
Portage road. This was considerably more money than had 
then been expended for railways in any other state. The bulk 
of the private capital had been invested in roads leading to or 
from the anthracite coal regions, and most of these undertak- 
ings, in turn, were comparatively short lines, connecting the 
mines with canals. The most extensive of the new coal roads, 
however, the Philadelphia and Reading, of which 54} miles 
were opened in 1889, and 15 more then graded, was a much 
more ambitious undertaking, inasmuch as it aimed at carrying 
coal by rail from the Schuylkill region to Philadelphia, in 
competition with the Schuylkill Canal, which had previously 
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monopolized that traffic, and on account of this threatened 
competition the stock of the Schuylkill Navigation Company 
had declined greatly in market value. Independent of the 
coal roads and the state roads, the Philadelphia, Germantown 
and Norristown; Cumberland Valley; West Chester; Philadel- 
phia and Wilmington, which formed the link in Pennsylvania 
of the Philadelphia, Wilmington and Baltimore; the Philadel- 
phia and Trenton, which formed the Pennsylvania branch of 
the New Jersey railway system; the Harrisburg and Lancaster, 
now part of the Pennsylvania Railroad, and Williamsport and 
Elmira, connecting a portion of northern Pennsylvania with 
southern New York, were in operation. The Cumberland Val- 
ley, and Philadelphia, Germantown and Norristown, although 
finally very successful, were at an early stage of their history 
regarded as very unpromising enterprises. Of the Philadel- 
phia, Wilmington and Baltimore it was reported in 1839 that 
its net income was $194,508, which was considered sufficient to 
justify a liberal dividend. Philadelphia had also built three rail- 
ways within her limits, to be operated chiefly, if not exclusively, 
with animal power, which had an aggregate length of six 
miles. The Philadelphia and Columbia Railroad had cost 
$48,780 per mile, and the Allegheny Portage road $50,450 per 
mile, and they were two of the most expensive roads that had 
then been built in the United States. The estimated cost of 
the Reading was also unusually large, being at the rate of 
$45,000 per mile. But nearly all the other roads were com- 
paratively cheap, and the estimated cost per mile of all the 
railways in Pennsylvania then finished, and in process of con- 
struction, was $27,130 per mile. 
RAILWAYS IN SOUTHERN AND WESTERN STATES. 

Of the railways in operation in Virginia, North and South 
Carolina, and Florida in 1839, all used locomotives except two 
short lines. While the mileage then in operation in those states 
was 994, there was an additional mileage of 801 graded, and 
3804 projected, making the total mileage in those states, com- 
pleted and contemplated, 1,675}. The amount of capital that 
had been expended on construction was $18,442,000, and the 
estimated additional amount necessary for completion was 
$7,770,000, making the total cost $26,212,000, and the average 
cost per mile $15,644. 

These lines were the first to form continuous systems of con- 
siderable magnitude, one of which extended from Fredericks- 
burg, Va., to Wilmington, N. C., a distance of 804 miles, and 
another from Fredericksburg to Raleigh, N. C., a distance of 
227% miles. 

The railroads in operation in Alabama, Louisiana, Missis- 
sippi, Tennessee, and Kentucky in 1839 had an aggregate mileage 
of 195, but 421 additional miles were graded, and 5324 projected. 
The amount of capital already expended was $9,621,000, and 
the estimated amount necessary to complete the unfinished 
lines was $9,613,000, a total of $19,234,000, and an average cost 
per mile of $16,750. 

The length of the railroads in operation in Ohio, Indiana, 
Michigan, and IIlinois was 196 miles; additional mileage graded, 
533; not yet constructed, 2,092}, and the aggregate length of the 
projected systems was 2,821} miles. The amount of capital 
expended had been $5,523,640, and the estimated additional 
amount necessary for completion was $27,114,500, making the 
total cost $32,638,140, and the average cost per mile $11,568. 
Of the conipleted mileage of these states, 56 were operated with 
horse power, and on 140 miles locomotive engines were run. 


THE GENERAL RESULTS. 


It will be seen that up to 1840 no continuous road of con- 
siderable length had becn completed by any single company, 
and most of the mileage existing at the end of the fourth de- 
cade represented detached enterprises, which either served 
purely local purposes or acted as connecting links between 
natural or artificial water-courses. The germ of great systems, 
however, had been established, and notably of the Pennsyl- 
yania, New York Central, and Baltimore and Ohio. A number 
of the lines constructed by private companies had, at the out- 
set, greatly disappointed the expectations of their projectors, 
and proved unprofitable. Some schemes, after being well ad- 
vanced, were abandoned for years on account of financial 
stringency arising from the panic of 1837. In some of the 
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| cases where state or city aid had been granted, peculiar diffi- 


culties had sprung up, and in other cases the results were not, 
entirely satisfactory for various reasons. It seems to rarely 
require much experience to convince some of the parties inter- 
ested that railways are not invariably an unmixed blessing. 

At the close of 1839 there was no extensive continuous inter- 
nal improvement of a single given character and ownership 
extending through a number of states except the N ational 
road, a superior turnpike, which had been constructed by ap- 
propriations of the United States government, made during a 
period of about thirty years. The only other extensive con- 
tinuous systems under a single management were the New 
York canals and the main line and branches of the Pennsyl- 
vania system of internal improvements, which incidentally in- 
cluded two railways that were about 120 miles in length. But 
the necessary means for both these undertakings were ob- 
tained from state treasuries, and mainly through the proceeds 
of the sale of state bonds. No private company up to that 
time possessed sufficient capital or credit to construct a con- 
tinuous railway of considerable length, and in the absence of 
state aid it would then have been useless to attempt to build 
such lines. The longest route of continuous land travel, inter- 
spersed with occasional steamboat trips and staging, but made 
up largely of railway links, was on the great north and south 
mail route, extending from Boston to New Orleans, near the 
Atlantic seaboard and gulf of Mexico, but ambitious efforts 
were then, as in all subsequent periods, generally directed to- 
wards the improvement of lines and systems extending west- 
ward, and the prominent competitors for western traffic, to be 
won by railway extensions included Boston, New York, Phila- 
delphia, Baltimore, Charleston, and Savannah. 

A distinguished Frenchman, Monsieur Cheyalier, who visited 
this country in 1838, said of the great public works then pro- 
gressing in the United States that “they must have for their 
objects:— 

First. To bind the shores of the Atlantic with the country 
west of the Allegheny; that is to say, to connect rivers, such as 
the Hudson, the Susquehanna, the Potomac, the James river, 
or bays, such as the Delaware or the Chesapeake, either with 
the Mississippi or its tributary, the Ohio, or with the St. Law- 
rence, or the great lakes, Erie and Ontario, whose waters are 
conveyed by the St. Lawrence into the sea. 

Second. To establish communications between the valley of 
the Mississippi and that of the St. Lawrence; that is to say, be- 
tween one of the great tributaries of the Mississippi, such as 
the Ohio, the Illinois, or the Wabash, and lake Erie or lake 
Michigan, which lakes of all those which have an outlet by the 
St. Lawrence extend furthest south. 

Third. To connect the north and south poles of the Union, 
New York and New Orleans. 

Independently of these great systems of public works, which 
are in progress of construction, and even in part executed, there 
exist secondary groups of lines of transportation, having for 
objects either to facilitate access to centres of consumption or 
open outlets to certain centres of production. The first of this 
class of cases embraces different works, canals, or railroads, 
which leave the great cities as centres, and radiate in different 
directions around them. The second comprises such works as 
have been executed to bring into market different coal fields.” 

The first single line in the United States to attain consider. 
able length was that of the South Carolina Railroad Company, 
or the South Carolina and Hamburg road. In 1833 it had 137 
miles in operation, and it constructed the first continuous 100 
miles of railway that were built in any part of the world. In 
1834 active efforts were being made to extend its system to 
Louisville and Cincinnati. 

The largest amount of mileage embraced in any of the con- 
tinuous existing systems which was finished in 1839 was that 
reported by the New York Central, consisting of 179.78 miles, 
but at that time this mileage was owned and controlled by a 
number of distinct companies. 

A much larger amount of the mileage now controlled by the 
Pennsylvania was in operation in 1839, and it includes the follow- 
ing lines, viz: Cumberland Valley, 68.32; Elmira and Williams. 
port, 24.20; Harrisburg, Portsmouth, Mount Joy and Lancaster, 
35.54; Jeffersonville, Madison and Indianapolis, 22.00; Northern 
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Central, 65.70; Philadeiphia and Columbia, etc., 93.89; Philadel- 
phia and Trenton, 26.44; Philadelphia, Wilmington and Balti- 
more, 103.66; United New Jersey Railroad and Canal Company, 
132.11; West Chester, 5.20; total, 444.95 miles. 

The Baltimore and Ohio mileage in 1889 consisted of 84.50 
miles on its main line and 31 on the Washington branch. 

The Boston and Albany mileage was 118.96. 

It would be idle to attempt to describe the particular events 
that made up the history of any of the lines that gradually 
familiarized the inhabitants of one section after another with 
a tangible idea of a railroad. Wherever engineers and con- 
tractors prosecuted their labors vigorously the process of filling 
up valleys, making deep cuts in elevated regions, and bridging 
streams and rivers, excited wonder and led to a variety of in- 


cidents and complications. The changes effected and fore- 
shadowed were so numerous and momentous that in many 
localities a new point of departure in rural chronology was 
furnished by the time the railroad was built. There were a 
variety of trials and vicissitudes, industrial revolutions, fortunes 
made and lost, distressing accidents, some parties highly pleased 
and others terribly indignant, and often an influx of immi- 
grants who followed in the wake of the advancing line, some 
of whom became permanent residents. For some communities 
and individuals the railway did much, for others comparatively 
little, and to a few it may have been a positive injury. But 
there was no line which did not serve one of the chief ends of 


modern life by promoting the greatest good of the greatest 
number affected. 


KARLY RAILWAY FINANCIERING. 


4 pe form an adequate conception of the financial arrange- 

ments of the early railway lines it is necessary to consider 
various peculiarities of the period extending from 1880 to 1840. 

The success of the Erie Canal, completed in 1825, had created 
a strong popular feeling in favor of state aid to internal im- 
provements, and at the same time had made a number of 
states more favorably disposed to large grants of money, in the 
shape of appropriations, loans, or stock subscriptions, to canals 
and river improvements, than to railways. Canals and river 
improvements, indeed, found much favor from a number of 
legislators at times when they would not seriously consider 
propositions to aid the construction of railways. 

The friends of the latter class of improvements, however, 
were very persistent in their efforts, and finally secured 


STATE AID, IN VARIOUS SHAPES, 


for some of the lines that were being constructed, especially 
such as were believed to be of state significance, from a con- 
siderable number of commonwealths. 

As years progressed, with large annual expenditures for 
canals, railways, and other internal improvements, the burden 
of state debts rapidly increased, and the growing pressure of 
this.burden was so much intensified by the panic of 1837 that 
shortly after 1840 a great fall occurred in the price of the bonds 
of a number of states, which represented, in a large degree, the 
cost of canals and railways. 

Closely interwoven with this subject was the 


SYSTEM OF STATE BANKING 


then pursued. After the refusal of Congress to recharter the 
United States Bank each commonwealth chartered all the 
banks located within its boundaries. Nearly all these banks 
were authorized to issue paper money. A few of them were 
granted banking privileges chiefly for the purpose of enabling 
them to provide means for constructing railways. The amount 
of specie in the country was comparatively limited, and the 
credit of many of the banks was at such a low ebb that their 
notes could not be passed or used at places distant from the 
point of issue unless a heavy discount was paid. 


The real foundation of a large proportion of the entire | 


financial system of the country was the credit of the various 
states, represented by state bonds which had been sold in the 
financial marts of this and other countries, and this credit was 
steadily being weakened after the panic of 1837, partly by the 
commercial collapse which then occurred; partly by the folly, 
corruption, and extravagance intermingled with a number of 
the canal and railway projects; partly by the excess of imports 
over exports, and partly by abuses of the rickety system of 
state banking. The final result was a terrible financial explo- 
sion, which broke many of the banks, deranged nearly every 
branch of business, reduced the revenues of the struggling rail- 


way companies, and which was specially injurious to a number 


of the lines which had been constructed with money obtained 
from stockholders and loans, and without any aid whatever 
from state governments. 

It was a fortunate circumstance that a considerable propor- 
tion of the early railway mileage was undertaken by 


CAPITALISTS WHO RECEIVED NO AID WHATEVER FROM ANY OF 
THE STATE GOVERNMENTS, 


and the success of a few of such lines, despite the follies and 
failures briefly referred to above, together with the ability 
of some of the railway lines which had received aid in the 
shape of state loans to meet the corresponding interest obliga- 
tions, had an important effect in promoting the revival of con- 
fidence in railway enterprises. 

It was an exceedingly difficult thing, requiring an immense 
amount of persistent effort, to secure the money necessary 
to construct any lengthy or extensive line, without state 
aid. The most notable achievement of that kind, during 
the period under consideration, was the completion of the 
Delaware and Raritan Canal and the Camden and Amboy 
Railroad and its branches, by the United Company of New 
Jersey, not only without advances from New Jersey, but under 
conditions which ensured the payment of a considerable sum, 
annually, into the treasury of that state, and the establishment 
of these enterprises on a basis which rendered them profitable 
to their owners and afforded satisfactory security to their 
creditors. About one-half the original cost of these works was 
contributed by stockholders, and the remaining half, or about 
$3,000,000, raised by a loan negotiated in England by Com- 
modore Stockton. It was the largest sum that had then been 
advanced by foreign capitalists to any American transportation 
company that was not backed by state credit. Another fact, 
relating to this enterprise, which had an important bearing on 
subsequent railway development, was that it was the railway 
branch of their undertaking which made the profits and sus- 
tained their credit, inasmuch as the canal, although one of the 
best ever constructed, scarcely paid more than its operating 
expenses during the ten years which followed its completion. 


DEMORALIZING EFFECTS OF THE CONSTRUCTION OF INTERNAL IM- 
PROVEMENTS BY STATES. 


Of the general effect of state advances to construct improve- 
ments, during an era when New Jersey pursued the opposite 
policy of entrusting similar works to incorporated companies 
alone, Commodore R. F. Stockton, writing in May, 1864, in 
defence of the New Jersey system, said:— 

“The experience of several states in the management of 
railroads and canals has proved that politicians could not do as 
well for the state with the public works as they could do for 
themselves. New Jersey, although importuned by many to 
take charge of the Delaware and Raritan Canal and the Cam- 
den and Amboy Railroad, seems to have determined to give 
herself ample time to reflect upon the policy of managing the 
railroad and canal through the instrumentality of politicians, 
or leaving them, as at present, in charge of incorporated com- 
panies. I will venture to say, however, without claiming to be 
a prophet, that it will probably be a far distant day when the 
state of New Jersey will find it conducive to the public welfare 
for her to assume the proprietorship and management of any 
railroad or canal; although I well know that every railroad 
charter granted by the legislature reserves to the state the right 
to take the railroad provided for on payment of cost. And 
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this brings me to a brief reference to some of those moral and 
political considerations, which much more than the question 
of dollars and cents, determined the action of New Jersey in 
1830 and 1831. In 1830 the people of New Jersey were for the 
most part an agricultural people; there was not then any city 
but Newark, which had grown to be beyond a respectable 
village, and Newark was only a thriving manufacturing town; 
the farms were small, and wealth was confined to a very limited 
number; the habits, tastes, and manners of the people were 
plain and frugal, and morality and virtue held in high esteem. 
The rapid growth of wealth and corruption in the neighboring 
states had not contaminated the simplicity and republican 
equality which everywhere prevailed in New Jersey. But the 
public men and reflecting minds in New Jersey had perceived 
the demoralization and deterioration of virtue, which already 
began to be flagrant in those states in which lavish expendi- 
tures for internal improvements, and vast state patronage, in- 
cidental to state management of public works, had taken place. 
Particularly they had marked the headlong and reckless pre- 
cipitancy with which corrupt demagogues had plunged the 
noble state of Pennsylvania into the vortex of enormous debt. 
This career of profligacy and crime was viewed in New Jersey 
with horror and disgust. . . . Had New York, Pennsylvania, 
Ohio, Virginia, and Indiana adopted the policy of New Jersey 
they would not probably have been the scenes of such stupen- 
dous profligacy as have characterized their legislatures within 
the last quarter of a century.” 

The companies which were probably next in importance to 
the New Jersey companies in establishing the fact that rail- 
ways, unaided by state loans or appropriations, could be made 
profitable undertakings, if they were judiciously located, were 
some of the 


EARLY MASSACHUSETTS AND NEW YORK LINES, 


and notably the Boston and Lowell, which was reported to be, 
at the time of its completion, the best-constructed line in the 
United States, and a line doing an unusually large amount of 
profitable freight and passenger business. As it ran between 
Boston, the leading New England seaport, and Lowell, a manu- 
facturing centre of rapidly increasing importance, it probably 
bore a closer resemblance than any other early American line 
to the phenomenally successful English line between Liver- 
pool and Manchester, and derived from this resemblance the 
most important elements of its success. Early New York lines, 
which now form part of the New York Central system, were 
built wholly by private capital, and most of the early New Eng- 
land lines were also placed on a profitable basis soon after their 
completion. The stock of the New Castle and Frenchtown sold 
at a considerable advance on par value soon after it went into 
operation, and equal good fortune attended the South Carolina 
Railroad, which at the outset had only received state aid to the 
limited extent of a loan of $100,000. 

Neither Massachusetts nor New York commenced granting 
state aid to railways at a period as early as it was granted in 
some of the other states, but they were finally induced to ex- 
tend such assistance to a limited amount some years after their 
legislatures had turned a deaf ear to the first appeals of en- 
thusiastic projectors. 

Before 1842 Massachusetts had loaned credits to railway com- 
panies to the extent of $5,555,000, of which $4,205,000 was to 
secure the extension of the Western (now part of the Boston 
and Albany) to the North river, which was intended to obtain, 
by connections with the lines then rapidly being united, which 
parallel the Erie Canal, and now form part of the New York 
Central, a through rail connection with Buffalo, and thus an 
important share of the growing trade of the Western states. 
Exclusive of this loan of credit to railways, the other funded 
debt of Massachusetts was only $1,865,500, and in 1840 she had 
383 miles of railway completed, which had cost $15,329,192, 
an average of $40,024 per mile, and which was constructed 
mainly by the money provided by stockholders who were 
nearly all receiving dividends ranging from five to seven per 
cent., the average rate being 74 per cent. 

In New_York, shortly after 1840, the system which began 
with a loan of state credit of $3,000,000 to the New York and 
Erie Railroad, had extended to loans aggregating $2,235,700 to 


ten other companies, the largest item of which was $800,000 to 
the Delaware and Hudson Canal. 


IN PENNSYLVANIA 

there were, in 1839, two railways which had been constructed 
outright by the state, and were then operated by it to the ex- 
tent of keeping up the roadway and furnishing motive power, 
while private individuals or companies supplied the cars used. 
They were the Philadelphia and Columbia and the Allegheny 
Portage, which formed important links in the main line of 
railways and canals connecting Philadelphia and Pittsburgh. 
The state also owned a small amount of railway stock; one of 
the lines it aided was the Cumberland Valley, and another the 
Franklin; but these outlays represented a comparatively trivial 
investment, or only a few hundred thousand dollars, and the 
thirty-eight companies which at that time had either com- 
pleted or were constructing railway lines were obliged to secure 
nearly all the capital they expended from stockholders or 
creditors. So far as railways were concerned there had been 
expended upon their construction in Pennsylvania, up to the 
end of 1839, $18,050,450, of which sum $5,850,000 had been ex- 
pended by the state on its state railways, and all the remaining 
outlay, except a few hundred thousand dollars represented by 
state stock subscriptions or appropriations, had been provided 
by private companies. - 

Although the state railways of Pennsylvania failed to prove 
profitable ventures to the commonwealth, they did not form a 
burden of considerable magnitude, but her large outlay for 
canals, much of which was wholly unremunerative, a number 
of the canals even failing to pay operating expenses, were lead- 
ing influences in precipitating the collapse of credit which re- 
sulted from a failure to provide for the prompt payment of 
interest on her state bonds, that led to a decline in the price of 
those bonds to little more than one-third of their face value. 
They were quoted in 1842 at 40, and at one time were sold at 
83 cents on the dollar. As Pennsylvania had a larger state 
debt than any other commonwealth (but by no means as large 
a debt in proportion to population and intrinsic wealth as some 
of the western and south-western states), her temporary failure 
to meet interest obligations was one of the most serious of 
many contemporaneous shocks to American credit. But the 
manly action of her citizens and legislators, after they fully 
comprehended the situation, in providing by an onerous tax 
system for the payment of her debts did much to restore confi- 
dence in American securities. 


MARYLAND, 


like Pennsylvania, suffered much more severely from invest- 
ments in canals than in railways. Of a total debt of more than 
fifteen millions of dollars, more than seven millions had been 
sunk in the Chesapeake and Ohio Canal, and one million in 
the Susquehanna and Tide-water canals. Unlike Pennsylvania, 
she had agreed to advance considerable sums, in the shape of 
state bonds, to railways managed by railway companies, but as 
she took the precaution to provide that these bonds should not 
be sold for less than their par value, many of the bonds had 
not been disposed of before the crash came. The portion of 
the state debt in 1842 which represented bonds given to aid 
railways, some of which had been sold, while others were not 
disposed of, was as follows: Baltimore and Ohio Railroad, 
$3,697,000 (of this, $3,000,000 had not been sold); Baltimore and 
Washington, $500,000; Baltimore and Susquehanna (now the 
Northern Central), $2,223,731.65; Eastern Shore, $151,744.13; 
Annapolis and Elk Ridge, $219,378.41. The state bonds of 
Maryland were quoted in 1842 at 60. 


VIRGINIA 


adopted the policy of subscribing for two-fifths of the stock of 
all her chartered railways as soon as the other three-fifths of 
the stock supposed to be necessary to secure construction were 
subscribed by private individuals. Under this system, 869 miles 
of railway were in operation in 1839, and 28 miles in course of 
construction. The total cost of all lines was $5,451,000, an 
average of $14,772 per mile. The most expensive line Seisiided 
from Richmond to Petersburg, 223 miles in length. It had 
cost $31,111 per mile. The state debt of Virginia in 1842 was 
$6,994,307, which was incurred principally for improving the 
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navigation of rivers, turnpikes, railroads, and canals, None of 
her state bonds were reported to be in the market in 1842. 


NORTH CAROLINA 


was comparatively slow in commencing railway operations. 
Aside from the completion of a short line called the Experi- 
mental, 14 miles in length, leading from Raleigh to stone 
quarries, she had no completed railways before 1840; but early 
in that year two roads were finished, the Raleigh and Gaston, 
843 miles in length, and the Wilmington and Raleigh, leading 
from Wilmington to Weldon, 161 miles in length. The latter 
road was reported to be the longest line completed by a single 
company that had been built in the United States. It was also 
distinguished by having an uninterrupted straight line of 47 
miles in length. As the state of North Carolina had no debt in 
1842, it presumably furnished little or no financial aid to the 
railways constructed within her boundaries. They were cheap 
roads, the total cost of her 247 miles being $3,163,000, and the 
average cost $12,806 per mile. 


IN SOUTH CAROLINA 


a peculiar policy prevailed. In one important respect it resem- 
bled the course pursued in New Jersey, inasmuch as all the 
railway operations within the state were to be undertaken by 
one company. It built the Charleston and Hamburg, without 
any other state aid than a loan of $100,000; but when branches 
were commenced, one of which led to Columbia, the state capi- 
tal, additional state assistance was granted. This was supple- 
mented by further aid, or a promise of it, to the amount of 
several millions, of dollars, when the project of constructing an 
extension to Cincinnati and Louisville was organized. It took 
the shape of a new company, to be called the Louisville, Cin- 
cinnati and Charleston, which theoretically or actually became 
the purchaser or possessor of the property of the South Caro- 
lina Railroad. The scheme was vigorously agitated, but did not 
materialize with the rapidity anticipated, probably on account 
of the neglect or refusal of the adjacent states of North Caro- 
lina, Tennessee, and Kentucky, through whose territory the 
line was to run, to respond to the appeals made to them for 


state aid. 
IN GEORGIA 


the state had largely or wholly provided for the construction of 
one railroad, and others were undertaken by private companies, 
to which banking privileges had been accorded for the purpose 
of assisting them to raise the necessary capital. This last de- 
vice had been proposed in Massachusetts, at a comparatively 
early period, to promote the construction of the Western Rail- 
road, in which her citizens were deeply interested, but it had 
been rejected in that state mainly on account of political reasons. 
In Georgia it was probably more successful than in any other 
state, and under it the operations of the Georgia Railroad and 
Banking Company, and the Central Railroad and Banking Com- 
pany, of Georgia, were vigorously prosecuted. 


SOUTH-WESTERN AND WESTERN STATES. 


In south-western localities, and notably in Mississippi and 
Louisiana, where railway operations were coupled with bank- 
ing privileges, the combination seems to have been particularly 
unfortunate, as some of these institutions figured prominently 
in lists of broken banks. 

Aside from these experiments, Indiana and Michigan each 
undertook the construction of short state railways, and Michi- 
gan commenced the construction of three lines which were to 
have an aggregate length of 486} miles, and to cost $6,446,000, 
and this state temporarily operated a line of about 38 miles in 
length by furnishing not only the roadway and motive power, 
but also the cars and agencies, so that Michigan acted in the 
fullest sense as a common carrier for her citizens. Indiana 
and Illinois plunged heavily into debt for internal improve- 
ments, and Illinois was specially rash in attempting the con- 
struction of a number of railway lines which she was unable to 
finish. One of the results of these ventures, and other un- 
toward events, was that in 1842 Indiana had a state debt of 
$15,000,000, which was selling at 20 per cent. of par value; 
Tllinois, a state debt of $17,643,601, which was selling at 18 per 
cent. of par value; and Michigan, a state debt of $5,611,000, 
which was selling in 1842 at 20 per cent. of par value. 

iy 


The aggregate amount of 
ALL THE STATE DEBTS IN 1842 


was $207,564,915, and their market value in that year was 
$105,184,595, being a depreciation of 46} per cent. State bonds 
then furnished favorite subjects for speculation at stock boards 
very much as railway securities do now. Railway stocks were 
only dealt in to a moderate extent, but even then the few stocks 
that were frequently bought and sold were subjected to notice- 
able fluctuations. Niles’ Register, of August 8th, 1840, gives 


the following table of changes in the New York market in that 
year:— 


April. May. June. July. Aug.1. 
Harlem Railroadanessesseslnce een 45} 454 41 414 864 
Uticarkailroadin.,issrtedescecs ese 1224 a 181 &0 
Boston and Providence Railroad.. 96 924 934 984 92 
New Jersey Railroad...........0.%. 7714 834 802 ~ 98% — 92 
Stonington Railroad.............. 13 173 153 18 184 
Syracuse and Utica Railroad...... 109 114 119 121} 


A large proportion of the state debts were contracted for the 
purpose of constructing canals and railways, but the outlay for 
canals was considerably greater than the sums advanced by the 
states to the railways, and the ultimate losses on canal invest- 
ments were much larger. It was estimated in 1842 that from 
1820 to 1838 the legislatures of the several states had authorized 
debts aggregating $60,201,551 for canals, nearly all of which 
became unremunerative as an investment, while they author- 
ized debts for railways amounting to $42,871,084, a large por- 
tion of which proved remunerative as an investment. 

EFFECTS OF STATE AID. 


With so many elements of danger environing the financial 
system of the country, including broken banks, depreciated 
state credit, commercial derangements, and unprofitable opera- 
tions of a number of the private canal and railway companies, 
the pioneer railway projectors were reared in a stern school. 
In view of the great possibilities of state aid, which existed 
during the third decade of the nineteenth century, it is not 
surprising that they made many adroit and earnest appeals to 
the legislatures of a number of commonwealths for financial 
assistance. 

One of the lessons which many of the events of the epoch 
helped to enforce was that the best method of advancing rail- 
ways was to prove that they could be made paying institutions, 
without state aid, if they could be assured of reasonably just 
treatment from state legislatures. 

The roads which depended upon their own resources from 
the outset were relieved of embarrassing obligations, and, as a 
rule, all the early railways which were started on a sound 
basis, judiciously located, well managed, and which were not 
subjected to peculiar misfortunes, became finally successful, 
although the outlook at the end of the fourth decade was by 
no means encouraging. Charles Ellet, jr., in a work published 
shortly after 1840, in commenting upon the railways then com- 
pleted, and in course of construction or extension, said that 
“some few have thus far sustained themselves, and distributed 
considerable dividends. The receipts of some others are suf- 
ficient to keep them in repair, and pay the interest on the loans 
incurred for their construction; but of the balance, having an 
aggregate length of some two thousand miles, the capitals may 
be regarded as positively sunk, and many of the companies as 
insolvent.” He contended that a principal cause of the failures 
was a disproportion between the character of the works com- 
pleted and the labors to be performed, and said that “they 
make costly roads, build expensive superstructures, rear ex- 
travagant edifices to contain their cars and engines, run heavy 
locomotives, and use carriages almost as capacious as dwelling 
houses, to carry as many passengers as could, without much 
inconvenience, be drawn in a hand-cart. If railroads do not 
sustain themselves, it is not because. they are railroads, but be- 
cause great roads have been constructed where little ones only 
are required. The power contrived to turn a grist mill 
would make but small dividends if applied to turn a churn.” 

In a number of instances where state aid was of vital 
consequence, and where political or partisan considerations, 
and special deference to the views and designs of men who 
represented state governments, deeply affected practical man- 
agement, the general results through a series of years were 
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unsatisfactory. There were necessarily many secret proceed- 
ings in connection with the construction and operation of all 
the state works, whether canals or railways, and if the veil 
could be lifted which hides the real nature of some of the trans- 
actions of by-gone eras, it would be easier to explain why ex- 
tensive state supervision, control, or interference created ob- 


stacles to the complete success of some of the promising early 
lines. It is difficult to find any one who was actually familiar 
with the practical operation of state works, who does not, when 
questioned in regard to them, either speak in terms of contempt 
or disparagement, or shrug his shoulders, and say that partisan 
considerations were paramount in some important affairs. 


PHYSICAL CHARACTERISTICS. 


S a railway is an embodiment of engineering and mechan- 
ical science applied to land transportation, it follows that 
its efficiency depends largely upon the degree or amount of 
skill applied to the service of any particular line or system. 
The entire combination of expedients is the outgrowth of cen- 
turies of scientific inquiry, ingenious investigations, and expen- 
sive practical tests. In early railway construction the know- 
ledge relating to many details was comparatively limited, and 
in numerous cases lack of means prevented the adoption of 
the best methods that had been suggested. There was, besides, 
a great scarcity of trained assistants and of useful mechanical 
appliances, as well as of capital. The railway was but im- 
perfectly understood, even by those who were best informed in 
1830, and for some years later. One of the ablest and most 
celebrated of the civil engineers who entered into useful and 
prolonged service at an early day, said to the writer that he 
looked back with amazement, not unmingled with consterna- 
tion, at the density of his own ignorance when he first began 
to assume heavy responsibilities. The pioneers have recounted 
many incidents illustrative of the deficiencies and drawbacks 
under which they labored. Strictly speaking there were no 
railway civil engineers, and no thoroughly competent repre- 
sentatives of dozens of distinct and complicated pursuits and 
professions which have since been developed, and which each 
require elaborate special training. The entire profession of 
civil engineering is of comparatively modern origin, and in 
the United States when railway construction commenced, two 
of the principal directions in which reliable assistants were 
sought and found were among men who had gained experience 
in locating canals, or men skilled as military engineers, either 
through instruction gained at West Point, or connection with 
various descriptions of governmental works. The canal opera- 
tions which had preceded railway construction were of great 
service in training civil engineers and contractors; and a custom 
adopted of permitting officers of the United States army to 
temporarily enter into the service of railway companies with- 
out forfeiting their positions, materially increased the supply 
of available talent of a high order. Training as land surveyors 
also proved useful, and the American faculty of rapidly becom- 
ing expert in new fields of effort, helped materially to advance 
raw recruits into useful leaders. But for some time there was a 
great scarcity even of instruments and implements which would 
now be considered indispensable, as well as of thoroughly- 
trained men adapted to all intricate or difficult branches of 
railway construction and operation. From the outset, and 
largely up to the present day, one emergency or requirement 
after another was developed, which could only be fully met by 
means or measures for which there was no clearly defined pre- 
cedent, and railway men of all grades were subjected, to an 
immense extent, to the necessity of learning their most valuable 
lessons in the stern school of rugged experience. 

So far as theories had been developed, they were often more 
likely to be fallacious than correct. A notable instance of this 
is furnished by the title given to the main track and appurte- 
nances. It is styled 

A PERMANENT WAY, 
partly in harmony with the idea that the structure would, by 
the free use of stone and iron, be imperishable. Experience 
soon demonstrated that of all descriptions of roads ever con- 
structed, railways exceed all others in exacting requirements 
for incessant supervision and constant repairs. In one of the 
frequent legislative investigations of modern periods, a manager 
of an important western railway was told that his company was 
spending entirely too much money in keeping its road-bed in 


order, and that its patrons were unnecessarily subjected to 
onerous charges for this purpose. He replied that constant, 
endeavors were made to keep down such expenses. He was 
then asked what would be the result if these expenses were 
very greatly reduced, to which query he replied that in a com- 
paratively short time they would have no railway. 

Another prominent idea, which has proved to be erroneous, 
but which was probably founded on previous experience with 
the turnpikes that were seriously injured or worn out by heavy 
wagons, was that it was very desirable that 


LOCOMOTIVES AND CARS SHOULD BE AS LIGHT AS POSSIBLE. ; 


It was only by slow degrees that advances. were made in 
increasing the weight of rolling stock, but they have been so 
steady and continuous on every progressive line that they form 
a leading feature of new developments. At the outset, as in all 
subsequent stages, conflicting views, variations in amount of 
available capital, or the requirements of anticipated traffic, 
and other causes, led to the adoption of diverse mechanical 
systems, but all were more or less imperfect to an extent which 
can scarcely be appreciated by those whose conceptions of a 
railway are based on familiarity with first-class lines of the 
present day. For such ideals, tinder-box_cars, puny locomo- 
tives, strap rails, and pine-board stations, with their natural 
accompaniments, must be substituted by those who want to 
form correct impressions of primitive lines. 


DIFFERENT PLANS OF CONSTRUCTION 


were tried on different roads, and frequently on different sec- 
tions of the same road. 

The highest state of development is probably represented by 
the best style of construction used on the Philadelphia and 
Columbia Railway, inasmuch as it was built by the state of 
Pennsylvania, and suffered less from impecuniosity, at the time 
of construction, than any contemporaneous enterprise. Of the 
tracks of this line, which was completed in 1834, and portions 
of which were opened for travel in 1832, Mr. W. Hasell Wilson, 
who was employed as one of the assistant engineers in survey- 
ing and constructing it, in his instructive notes on the Internal 
Improvements of Pennsylvania, says:— 

“The length of the road (which had a double track) being 
81% miles, there were 1634, miles of single track, exclusive of 
sidings and crossings, of which 6 miles were laid with granite 
sills, plated with flat iron bars, 23 inches in width by five-eighths 
of an inch in thickness; 18 miles with wooden string pieces 
plated in a similar manner; 2 miles with stone blocks and edge 
rails, having stone sills extending across the track at intervals 
of 15 feet; and 13774 miles with stone blocks and edge rails, 
having wooden cross-ties intermediate, except on some of the 
embankments, where the edge rails were secured to. cross-ties 
supported on longitudinal mud-sills, The English gauge of 4 
feet 8} inches was adopted for this road, and the tracks were 
placed 4 feet 6 inches apart. The granite sill track, which was 
similar to that laid on the eastern portion of the Baltimore and 
Ohio Railroad, and in regard to the permanency and efficiency 
of which great expectations had been formed, proved an entire 
failure. Although the sills were bedded on a stratum of broken 
stone one foot in depth well rammed, it was found impractica- 
ble to keep them either to an even surface or to gauge, and 
after a very short period of use, the iron bars began to work 
loose, curling up at the ends and forming what were termed 
‘snake heads.’ The wooden track was also liable to the defect 
last mentioned, and as the timber soon commenced to decay: 
it became unsafe, especially for locomotives. In the course 6 
a few years all of the flat bar track was replaced by T rails laid 
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upon cross-ties. The edge rails, of which the greater portion 
“of the road superstructure was formed, were rolled of the 
Wigan pattern, three and a half inches in depth, with the 
bottom and top surfaces parallel, weighing 41} pounds per 
yard. Cast-iron chairs of 15 pounds weight, were secured to 
the blocks or ties placed three feet apart, and the rails secured 
in the chairs by wrought-iron wedges, one on each side. The 
rails were at first ordered in lengths of 15 feet for straight lines, 
and 9 feet for curves, under the supposition that they would be 
too rigid to adapt themselves to a curve; but it was very soon 
discovered that they could without difficulty be forced into 
curved lines, and that the longer the rail the more easily this 
could be effected; consequently the 15-feet rails were taken for 
the curves, and the 9-feet rails made use of on straight lines. 
Subsequently the rails were all procured in lengths of 18 feet, 
and placed so as to break joint, with a cross-tie every 9 fect. 
The rails, which were procured from the Ebbw Vale Iron 
Works in Wales, cost upon the wharf at Philadelphia prices 
ranging from $443 to $503 per ton. The iron was of such ex- 
cellent quality that the old rails remaining after the road came 
into possession of the Pennsylvania Railroad Company in the 
year 1857, was rerolled into rods for blacksmith purposes. 

As the road was intended to be operated by horse power, and 
so used for several years, the space between the rails of each 
track was filled in with broken stone or grayel to form a horse 
path.” 

Of the method employed in 


CONSTRUCTING THE PORTAGE RAILROAD, 


which was also a work of the state of Pennsylvania, commenced 
in 1831, and opened in 1834, to form a connecting link between 
canals east and west of the crest of the Allegheny mountains, 
Mr. Solomon W. Roberts, who was one of the engineers, 
says:— 

“The laying of the first track and turnouts, with a double 
track on the inclined planes, was contracted for on the 11th of 
April, 1832. The rails used weighed about forty pounds per 
lineal yard, and they were rolled in Great Britain. The haul- 
ing of them in wagons from Huntingdon, on the Juniata, was a 
laborious work. The rails were supported by cast-iron chairs, 
weighing about thirteen pounds each, the chairs being placed 
3 feet apart from centre to centre, with a wrought-iron wedge in 
each chair. In most cases these chairs rested upon, and were 
bolted to, blocks of sandstone, containing 33 cubic feet each, and 
imbedded in broken stone. These stone blocks were required 
to be 2 feet long, 21 inches wide and 12 inches deep. They cost 
about 53 cents each. On high embankments a timber founda- 
tion was used, with cross-ties and mud sills, which stood much 


better than the stone blocks. On the inclined planes, which 
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DETAILED DESCRIPTIONS OF THE METHODS USED ON THE PHILA- 
DELPHIA AND COLUMBIA RAILROAD. 
HE exact nature and cost of the methods adopted on the 
Philadelphia and Columbia Railroad are shown by the fol- 
lowing data extracted from a note-book in which Mr. W. Hasell 
Wilson commenced writing, in 1831, such information as he 
considered valuable, while he was acting as principal assistant 
engineer on that road, under the direction of his father, Major 
John Wilson, chief engineer:— 


Description and Estimate of Granite Railway, as Laid on the 
Columbia and Philadelphia Railway. 


Siris.—The sills are in lengths of not less than three feet; the 
size, one foot square, or containing not less than a square foot 
in the cross section, none, however, being less than eight inches 
in depth; the shape as nearly square as possible; the bed and 
upper surface, particularly, ought to be parallel. The upper 
‘surface is dressed for about five or six inches, to afford a smooth 
bearing for the iron. That part of the sill outside of the iron is 
reduced to the same level, but not so smoothly. The ends of 


the sills are dressed square, so as to be in contact for at least 


were to be worked by means of ropes, flat bar-rails were laid 
upon string-pieces of timber. 

Great care was taken in the drainage of the road-bed, and a 

large number of culverts and drains were built, there being 159 
passages for water under the railroad. It was found, by expe- 
rience, that the track must be tied across with cross-ties, or it 
could not be kept from spreading, and many such ties were put 
in between the stone blocks. The attempt to construct a per- 
emanent railroad track, containing no perishable material, was, 
in this case, a failure. We were striving to build a great public 
work to endure for generations, and, as it turned out, it was 
superseded by something better in about twenty years.” 

Jonathan Knight, chief engineer of the Baltimore and Ohio, 
in one of his publications in 1832, referred to the Columbia and 
Philadelphia Railroad as being built on the English plan, laid 
with heavy English rail, “upon cast-iron chairs and stone 
blocks, and it also includes inclined planes and their ma- 
chinery, and other very expensive work, and especially of 
bridges, having to traverse the country across the streams. 
This railway is estimated at $28,173 per mile. The construc- 
tion is of the most expensive character, and it has been planned 
with a view to great permanency, and for the use of heavy loco- 
motive engines.” 

Of the plan first tried on the 

BALTIMORE AND OHIO, 
a report on railways made by a committee of the New York 
legislature in 1832, said:— 

“The most approved method of constructing railways is on 
the plan adopted by the Baltimore and Ohio Railroad Com- 
pany. A line of road is first graded, free from short curves, 
and as nearly level as possible. A small trench is then formed 
for each track, which is filled with rubble stone, on which are 
laid blocks of granite or other suitable stone (in the place of 
wood), which will square about one foot, and of as great length 
as can be obtained. The upper end and inner surfaces of each 
track are dressed perfectly even, as well as the ends of the 
blocks at their joinings. Bars, or plates of wrought iron, near 
an inch in thickness, are then laid upon these blocks or rails, 
in a line with the inner surfaces, and fastened to the stone with 
iron bolts or rivets, entering about four inches in holes fitted to 
receive them, and at a distance of about 18 inches. The dis- 
tance between the two tracks, for the wheels, should be about 
five feet.” 

As on most other important roads, various modes of con- 
struction were adopted on the Baltimore and Ohio. In addi- 
tion to the granite-sill method, six miles of single track were 
composed of stone blocks and wooden string pieces, and a 
considerable part of the line rested on wooden sleepers (or ties). 


AND STONE BLOCKS. 


three inches in depth below the iron, and for six inches across 
the stone, exclusive of the chamfering. 

BroxEN Stone—The broken stone, the particles of which 
must not be larger than a cube of two inches, are to be kept 
clear from earth, clay, or other material. 

TRENCHES.—The trenches are not less than two feet in width, 
and twenty-two inches in depth, below the top of the sill, ex- 
cept where the stone sill is wider than one foot, and where 
rock occurs in the trench. In the former case, the trench is 
made of such width as to admit of four inches of broken stone 
on each side of the sill; in the latter, the depth will be such as 
to allow four inches of broken stone under the sill. 

Layinc.—The broken stone are placed in layers of three 
inches, each layer well compacted with a heavy rammer. The 
sills are then laid, and bedded with a heavy rammer. 

Tur Ho.zs are then drilled to correspond with the holes on 
the bars, and to suit the width and position of the track, not 
less than three and a half inches in depth, and five-eighths in 
diameter. No hole is drilled within three inches of the end of 
asill. The plugs are of seasoned locust, fitting the hole exactly, 
but not requiring much driving. The bar is then spiked on, 
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and the inner edge of the sill chamfered off, in width two inches, 
and in depth one inch and a half. 

Tur Horse Pars is filled in, and the earth sloped from, the 
back of the sills, to turn off the water collecting on the surface. 

Tu Iron Bars are in lengths of fifteen feet, two and a quar- 
ter inches in width, and five-eighths of an inch in thickness. 
The spikes are three and a half inches in length, and three- 
eighths of an inch square, the heads fitting the countersink of 
the bar. 


Estimate for One Mile of the Granite Railway, as Completed by Robinson, 
Carr & Co. 
23 tons of flat-iron bars, at $41...........006. Apekee coos $943 00 
900 pounds of spikes, at 10 cents..........-. daigetee estas 3 90 00 
Hauling 24 tons, at $2.......... aalewieieree eases SOUR OOOG 48 00 
10,560 feet of granite sills, at 374 cents ........-..seeeree eee 3,950 00 
xtra haw evol Sills! sc cstaeyets « «sista ote #10) eis efelotsishelatele’s we 138 00 
10,560 feet laid (including broken stone), at 33 cents........ 3,484 80 
Removing earth ........-+. SnancionooanOGe sae Ag ONOU NE 150 00 
CROSSUIOS ys eratersislahatslaiaterevs ssoiersheiatote ecole afersiotete (o KSoueOonnanG eniecin 150 00 
S20 rods) Of horse, pathy ab pl s2scnnetmales aieierieialatalae odielele ole 422 40 
Average of extra work, building drains, grading, and dress- 
DING ULOA ste pietojeisiere s/s eichopeltie view atersieieasie oles sieiels’s Syiotinacoto 803 00 
$10,179 20 


Description and Estimate of a Wooden Railway. 

Siris—The sills are chestnut, white oak, or chestnut oak, 
seven and a half feet in length, and of such size as to square 
seven inches; dressed flat on the under side, and notched on 
the upper. 

TRENCHES.—The trenches are four feet apart, from centre to 
centre, one foot in width, sixteen in depth (making twenty-four 
inches to top of wooden rail), and eight feet in length. 

Rait.—The wooden rail is yellow pine, six inches square. 
The keys are of white oak or yellow pine, one foot in length, 
two inches in height, and one inch and a half thick, tapering 
to three-quarters. 

In notching the sills for the rail, there must be left at least 
three inches of a bearing under the rail. 


Estimate for One Mile of Wooden Railway as Completed. 


OSHONAOL LALaYOM DAIS Ab D4. ccc vsleiere «isiesica cc ecisare es $943 00 
900 pounds of spikes, at 10 cents........ BODNIo.00 CaDOn0 eset 100) 00 
710'splicing plates, at 3iCents.... 0025 cscs cece ees s aiesisieis ee 24 85 

Hauling imontie.sieseiees ane protetatsYaretjavouaictetssteteroscaleisi auveraenes 96 00 

37 thousand feet of scantling 6X6, at $29........ oe eisiereiinss 1,073 00 

LI S20 is US atsDO LCOS. 2/2: a stsieisio1a:aieidrs/s poiels) she) otplele:s-alece ss sesmece 1600).00 
1,334 perches of broken stone, at $1.12}......... fratayetsie. cisyeuasis 1,500 75 
320 rods laid, at $2.26. ...6. <c0sssssci00 aie siajoistelislorsieis\siols soos 723 20 
320 rods horse path covered, at 50 cents....... crecccescuccs 160 00 
REMIOV dS CALL tislslelsreieie siersicieie.cieieje\e(aieisieisis'« seonsedosiooddecd 301 00 
Pima rwOtkew we ce cine csle'e sia." ses areraresolels vielevs evel sleicleiersiele eer sieterstsie 32 68 


$5,604 48 


Edge Rails on Stone Blocks and Stone Sills, as Laid Between Broad 
Street and Schuylkill River. 


Biocxs.—The blocks are of granite, twenty inches in length, 
sixteen in width, and twelve in depth; depth of holes, six 
inches; diameter, one inch. 

Sirus.—The transverse sills are of granite, six and a half feet 
in length, and twelve inches square. These are placed at the 
joining of the bars, about fifteen feet from centre to centre. 

TRENCHES.—The trenches are twenty-eight inches wide, and 
twenty-four inches deep (from the top of the block). 

Layine.—The broken stone are placed in layers of three 
inches, well rammed; the blocks and sills then laid, three feet 
apart from centre to centre. They are then drilled, the chairs 
fastened on, and the iron bars laid and keyed. The broken 
stone are now rammed around the blocks and sills, and the 
horse path filled in. 

TuE Iron is the same as that used on the Wigan railway, the 
rail weighing forty-one and a quarter pounds to the yard. Be- 
tween the chair and block a piece of canvas is inserted (the 
size of the chair), soaked in tar. 


Estimate for One Mile of Edge Rails on Stone Blocks and Sills, as Completed, 


64,8, tons of iron bars, at $41............... seteerseveves $2,656 80 
233%, tons of chairs, at $37. ............seeceees 


melanie eters 873 20 
5 tons of bolts and wedges, at $109..................08. 545 00 
9375 tons hauled, at $2.,....secececseeccccesressevesesce 186 80 


352 stone sills, at $3......---- Pr a ere 01 00 
2,816 stone blocks, at 63 cents....... Rcipereiers RTI sdes wee L, Sou a0 
2,347 perches of broken stone, at $1.25......----. siatdlersete sole 2,933 75 
1,760 yards laid, at $1.,.......-+.+ ajaiaintelais atetejste/oieee. =\aere Seiden 1,760)00 
Road Crossings.....scccccccsvcccrccccccccccvscecccesrs a ate 606 00 

404 cubic yards excavation, at 124 cents .....-++++eeeesee 50 50 
3,520 pieces of canvas, at 2 CENtS....+seeereerereceeeecreces 70 40 

$12,568 85 


Estimate for One Mile, Without Stone Sills, as Laid. 


TrOn, AS ADOVE.s.00 sce cmecencrecraccscser veteiteseer tee estar PTOLOsCO, 
935 tons hauled, at $3...... Macias eeieste dalieemia noise se - 280 20 
3,520 stone blocks, at 624 cents........-+-++++++ site danencee 2,200 00 
2,067 perches of broken stone, at $1.25....++++erecereeseees 2,583 '75 
1,760 yards laid, at 75 cents.....+..seeeseeeeee di Sotieelereien« 1,320 00 
Road Crossings. .....-+++sseee stale alate bite #eielemiapialisele wes pele 195 78 
Removing earth......-...--- einiaisfaid din wise ielsisorajase 0 oleae alehiate 202 75 
CANVAS star inins avaafue ainie’eiaveie ceaatefeetons tele sa18 eisipieiticke ohatsiay Cinta’ iets c 70 40 
$10,927 88 


Description and Estimate of Edge Rails on Stone Blocks and Locust 
Sills, as Laid Between Columbia and the Intersection of the West 
Chester Railway. 

Buiocks.—Granite, limestone, or sandstone, 22in. X16in. X12in. 

Srtts.—Locust 74 feet long, 6 X8 inches, laid 15 feet apart, and 
on the flat side; in the curves they are placed 9 feet apart. The 
rails are not joined on the sills, but on the nearest blocks, but 
not opposite. A cross trench is dug for each sill, and filled with 
broken stone, which, on the embankments, is continued out to 
the edge of the bank, thereby serving as a drain. Between the 
rails, the space is filled up with earth to a level with the top of 
the blocks. The holes in the blocks are drilled six inches in 
depth, and one and a half inches in diameter, then plugged 
with red cedar, which is previously bored through the centre, 
half an inch in diameter, the bolt being five-eighths. 


Estimate for One Mile of Edge Rails on Stone Blocks and Locust Sills; 
Prices Averaged from Contracts Completed. 


64,8; tons of edge rails, at $50.........ceveccsccrccvsncve - $3,240 00 
23,8, tons of chairs, at $39....... » aajsio'siais's 16 eintele a #ia/sie stacien eOLU 2G 

5 tons of bolts and wedges, at $97........... SUSSOC IAS 485 00 
935 tons hauled, at $8........... Sle cin, S's e's etsleiete in ate soos §©=— 40 20 
SoZ Locust sills; at SLSOr 2s ccuwele cecidsle ctw es fe ead esha ate 633 60 
2,816 stone blocks, at 90 cents...........6. sisle@iee sich > dale ee «ADORED 
2,000 perches of broken stone, at $1.25.....0..ceeeeceveceee - 2,500 00 
1,760 yards of workmanship, at 85 cents................ «ees 1,496 00 
Six road and farm crossings, at $13........ Sigikien siete pieiereatvete 78 00 
2,816 pieces canyas, at 2 cents...... 2 alate mies sfaala[sie etoile Slane rote 56 32 
1,800 cubic yards excavation, at 15 cents..... picisie Cra uinereiaiaee : 270 00 
1,400 cubic yards embankment, at 20 cents...........--eeeee 280 00 
$13,240 92 


Description and Estimate of Edge Rails on Wooden Oross Sills and 
Bearing Timbers. 


THE BEARING TIMBERS are white oak, 10X12 inches, and in 
lengths of not less than 20 feet, laid edgewise, and notched 
down two inches, every three feet, to receive the cross sills. 

At the joinings of these timbers, there is a tenon 4 inches 
thick, and the whole width of the timber, laying horizontally 
across the centre of the stick, and projecting six inches with a 
mortice (to fit) on the opposite stick, secured by a wooden pin. 
The sills are 73 feet long, 6X8 inches, of white oak, or chestnut, 
except at intervals of 15 feet on the straight lines and 9 feet on 
the curves, where they are of locust. They are laid on the flat 
side, and secured to the bearing timbers by wooden keys. 


Estimate for One Mile of Edge Rails Upon Bearing Timbers and Sills, with 
Locust Sills at Every Fifteen Feet. 


64,8, tons of edge rails, at $50.........000 ecceecs emails ser ipoeetO LOO) 
23% tons of chairs, at $39.... 


eich Wale’ g/Sisleleie:8is inis/eleieta/erei ele 920 40 
5 tons of bolts and wedges, at $97................ veewe! 9 48500 
9374, tons hauled, at $8...............0c0e0% cececcecccce 747 20 
352 locust sills, at $1.80....... oceyereisssusiase clexste oisvere cinrereieicloie iG 633 60 
1,408 white oak sills, at 80 cents........ sssssceccucccocece 1,126 40 
10,771 feet lineal of white oak timber, at 25 cents........... 2,692 75 


960 perches of broken stone, at $1.25..............+02...- 1,200 00 
1,760 yards of workmanship, at 70 cents.............-.-.- - 1,232 00 
Six road and farm crossings, at $13 


nd farm crossings, at $13 ........ a eisieteinte iterates : 78 00 
1,800 cubic yards excavation, at 15 cents........... .seeee. 270 00 
1,400 cubic yards embankment, at 20 cents................ 280 00 
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It will be seen that the estimates given above relate to six 
styles or variations in construction. The word sills is some- 
times used to indicate wood or stone which performed functions 
similar to those now entrusted to ties, especially when they 
are called cross sills, and sometimes to indicate a continuous 
foundation on which rails were laid; and the relatively small 
number of cross sills (or ties) used, indicates that at the outset 
_ the danger of the tracks spreading was not fully realized. It 
is somewhat surprising, too, to note how nearly one of the 
systems adopted approximated to modern methods in the 
matter of creating a foundation of broken stone, and using 
wooden cross sills or ties. 


“SNAKE HEADS.” 


A large proportion of the early railway tracks represented 
close imitations of a style adopted by early coal roads, consist- 
ing of bars of iron spiked on stringers of wood, and this style 


was so extensively employed, and continued in use in some | 


sections for such a protracted period, that “snake heads” be- 
came one of the recognized and most important of early rail- 
way perils. This term was suggested by the liability of the iron 
bar to become loosened from its fastenings as a train moved 
over it, and it would sometimes suddenly turn upward with 
sufficient force to pierce the bottom of cars, and occasionally 
injure passengers, or throw a train from the track. As it was 
not until near the middle of the fifth decade of the nineteenth 
century that iron rails were manufactured in this country, ex- 
cept a few cast-iron rails and flat bars, it was necessary to 
import all rolled-iron rails that were used here, and this opera- 
tion, together with the large amount of iron required even by 
the edge rails then used, necessitated a greater expenditure 
than could be afforded by many of the earlier companies. 

Horatio Allen, chief engineer of the South Curolina Rail- 
road, which had 10 miles in operation in 1830, and increased 
this mileage by 52 miles in 1832, and 75 miles in 1838, and 
which for a time enjoyed the distinction of being the longest 
continuous railway in the United States, and the first to use a 
locomotive of American construction, says of this road, that 
“it was of the age of wooden rails capped with iron. Confi- 
dence and capital had not yet reached the growth to make an 
iron track of the most modest weight per yard a possibility, 
and steel rails were as unthought of as the telegraph. On 
timber rails, 6-inch X12-inch section, iron bars 24-inch X}-inch 
were spiked. The wood was the southern pine, the hard, resi- 
nous surface of which was as suitable for the iron bars as wood 
could be.” 

The South Carolina was one of the first companies to substi- 
tute edge or iron rails for iron bars or plates over its entire line, 
as this course was adopted a few years after the completion of 
the road. The desire of engineers and managers to secure such 
an advance was very general, as they fully appreciated its im- 
portance, and explained the advantages derived from its use in 
the way of saving operating expenses, but the difference in 
cost of construction, when comparatively heavy edge rails were 
used, was at one time estimated at about $6,000 per mile, and 
this outlay was too great to be borne by most of the early com- 
panies. The result was that flat bars continued to furnish the iron 
for many tracks during a protracted period. In 1839 all the New 
York railways, except the Long Island, used flat bars. All 
the railways in Pennsylvania used iron plates or bars, varying 
in dimensions from 1} X%, on short early mine roads, to 2} x, 
except the state railways; the Norristown line, which at that 
time used 40-pound rail; the Philadelphia and Reading, which 
used 45-pound rail; the York and Wrightsville; Buck Mountain; 
Little Schuylkill and Susquehanna; Beaver Meadow extension; 
and West Branch, a road leading from Schuylkill Haven to 
Mine ,Hill. All the railways of Virginia, North and South 
Carolina, Georgia, and Florida used flat bars, varying in dimen- 
sions from 2X} to 24 X%, except the South Carolina, and por- 
tions of the Georgia and Central roads, of Georgia. All the 
railways of Alabama, Louisiana, Mississippi, Tennessee, and 
Kentucky used flat bars, except the Pontchartrain, of New Or- 
leans; the Mississippi; the Vicksburg and Jackson, and the 
Grand Gulf and Port Gibson. All the railways of the Western 
states used iron bars or plates except the Madison and In- 


dianapolis. 


oe 


WOODEN “RAILS,” STRING PIECES, OR STRINGERS. 


In a large proportion of the very early railroads wood was 
extensively used of such shapes and patterns that, in the rail- 
way language of that day, it was generally called “rails.” 
Some of the primitive lines did not even have these wooden 
rails covered with flat iron bars, and they were called wooden 
rail-roads, a term which was also frequently applied to the 
forms of construction in which the wooden rail was plated 
with iron bars. Timber rails were an article of commerce. 
Considerable quantities were sent from South Carolina and 
North Carolina to be used on the early railways in Pennsyl- 
vania. Their dimensions were sometimes 5X9; and sometimes 
5 inches wide and 7 deep, and they were usually plated with 
flat iron bars. The dimensions of these bars was frequently a 
matter of considerable importance. When the bars were 
narrow and thin it was found that under the pressure of heavy 
loads, the bars would bend and sink into the wooden rail. To 
obviate this effect, a small sheet of zinc was sometimes placed 
beneath the ends of the iron rails. The wooden rails, string 
pieces, or stringers, rested frequently on wooden ties which 
were then called sleepers. 

The following description of an early road of a class which, 
while it did not represent the highest rank, was very much 
better than a number of inferior roads, was published in 1882, 
in the notes appended to Mr. G. W. Smith’s American edition 
of Wood’s Treatise on Railroads. The account was furnished 
by Messrs. Kughler and Dundas:— 

“The Mine Hill and Schuylkill Haven Railroad was begun 
in June, 1829, and finished, the main line, in June, 1880, and 
the remainder in June, 1831. The main line commences at 
Schuylkill Haven, and extends 103 miles along the west branch 
of the river Schuylkill, through the Mine Hill Gap. At the 
fork of this branch with the west-west branch of the river, 6 
miles from Schuylkill Haven, a branch of the railroad extends 
along the last-mentioned arm of the river, 3} miles of a double 
track, and one mile of a single track, but graded for a double 
track, making 14 miles of a double track, and one of a single, 
or 15 miles in the whole. The company have disbursed for all 
expenses, in completing this work, $181,165. The width of the 
track is 4 feet 8} inches. The sleepers (white oak) are 4 feet 
apart, from centre to centre, and average 10X8 inches. The 
wooden rails (white oak) are 4X7 inches. The iron rails are 13 
inches wide by half an inch thick. The curves are in no in- 
stance of a radius less than 400 feet, but generally 500 feet. The 
grades do not exceed 30 feet to the mile, except on two inclined 
planes, the first of which is 80 feet to the mile; the second 150 
feet to the mile. The sleepers rest on stone rubble work, in 
three parallel lines, from one end of the road to the other. 
There are 50 bridges, each of 28-feet span. The highest em- 
bankment is 21 feet, and the deepest excavation 81 feet. There 
are 12 culverts, and several minor bridges and drains. 


COST. 
Sleepers, 40,000 in number.......... Waleiore ci sistate stele ieee Ugo oeleeied PO; 000. 
Rails, 800,000 feet, at $12 (per thousand)........s..sssceceecee 9,600 
Bridges, making and putting up fifty, 28 feet in the clear, 32 
feet long, at $80... ccccccccccccccevccenssssscrcnorercceces 4,000 
Lega onipehllch. dosnohoucoooseddio JoodunoanododcadussGe con Sc 20,000 
Laying the sleepers and rails, and fixing the iron on and 
CUTCSSLIP\sate’ele!ohel slevole vieleisie clela ere latsietals'sleis\elisje\p] ele givieieiemietn ciate aisle - 15,000 
Filling the horse path with stone.........6-se-seseeeeeeeeeee 3,500 
Making and filling the trenches with stone, 35 miles, 18 inches 
deep and Wide.......2ee cscecncecene seccceseccercceccecs 6,500 
The stone work, abutments, wing walls, and piers of the 
bridges, with about one mile of slope wall..........-+++2+0- 25,000 
Grading double track, 15 miles, including powder, tools, and 
WAZODS,...scccccccscerecccs seccncsescecceercerscseneesees 75,000 
Engineering salaries—interest and incidentals............+++. 13,015 
TOU se disteleiers s clelsisieereleteteranterslclelore's Goundouecoaponousoean $181,615 


This is as near the actual cost as can be obtained.” 

It will be perceived that in this statement the wood on which 
the iron rested was designated “rails,” while the iron with 
which they were plated was described as “iron for rails.” 


ORIGIN OF THE T-RAIL. 


The imperfections of the snake-head rails and of the early 
English substitutes for them suggested to an American, Mr. 
Robert L. Stevens, of Hoboken, who was the son of Col. John 
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Stevens, the prominent early American advocate of railways, 
an improvement in rail construction which is the progenitor of 
the present T-rail. It is stated that when Mr. Robert L. Stevens, 
who was actively identified with the construction of the Camden 
and Amboy Railroad, “was on the ship, on his way to Europe 
to order the ‘John Bull,’ in 1830, he devoted a considerable 
amount of time to whittling out cross-sections of what he 
thought would be a good kind of iron rails to lay on the rail- 
road. The best rail then known was the T-rail without any 
base. This style had been adopted by all the most important 
roads in Europe. Owing to its peculiar shape, it required a 
chair on every cross-tie or stone block, as the case might be. 
Stevens was the first man to design the rail which he termed 
the H-rail—in other words, a rail with a base which could be 
spiked with ‘hook-headed’ spikes directly to the bearing.” 
Rails made in accordance with this pattern were laid down upon 
the Camden and Amboy when it was first constructed, and 
methods were also adopted for joining or splicing the rails which 
represent a great advance on the systems then generally pre- 
vailing. Of these rails a report of the company says that they 
were of the I form invented by Mr. Stevens, 33 inches high, 23 
inches on the upper running surface, and 3} inches in width 
on its base, weighing 42 pounds to the yard. 

The writer has been credibly informed that Mr. Stevens en- 
countered great difficulty in his efforts to induce a British 
rail mill to make rails of the improved pattern he had devised. 
He was obliged to assume the whole responsibility of the 
scheme, to pay all the extra expenses, and to give heavy 
security to guard the works against all description of damages 
that could possibly be inflicted on the rail works by this inno- 
vation, which was evidently regarded as dangerous, or at least 
highly imprudent, and likely to prove disastrous to all con- 
cerned. The supposed grounds for such adverse views must 
have made a deep impression, for a long period elapsed before 
the use of T-rails became approximately universal, although 
some companies adopted the T-rail a few years after it was first 
used on the Camden and Amboy. The T-rail became widely 
known as the Vignoles rail, rather than the Stevens rail, because 
a European engineer, Mr. C. B. Vignoles, hastened its intro- 
duction on European railways, using them on English roads 
during the progress of construction to an extent that gave to 
them the title of contractors’ rails. 

A recognition of the usefulness of the improvement must 
have been comparatively rapid, because by or before 1840 the 
H- or T-rail was in use on all or portions of the following Ameri- 
can lines, viz.: Camden and Amboy; Philadelphia and Reading; 
Philadelphia, Wilmington and Baltimore; Long Island; por- 
tions of the Philadelphia and Columbia Railroad, on which 
flat, plate, or bar-iron rails had originally been laid; on import- 
ant New England roads, including the second track of the Bos- 
ton and Lowell, Boston and Worcester, Boston and Providence, 
Providence and Stonington; New Castle and Frenchtown; Wash- 
ington branch of the Baltimore and Ohio, and portions of the 
Georgia Railroad. 

In a description of the Camden and Amboy Railroad, con- 
tained in Mr, George W. Smith’s appendix to Wood’s Treatise 
on Railroads, and published in 1882, the following reference is 
made to the T- or H-rails used: “The rails are of rolled iron, 16 
feet long, 24 inches wide on the top, 34 inches at the bottom, 
and 33 deep; the neck half-inch thick. The weight is 209 
pounds = 39,8, pounds per yard. They are secured by clamps 
of iron, riveted at the extremity of each bar. The rails are at- 
tached to the stone blocks and sleepers by means of nails or 
pins at the sides, driven into wooden plugs. Chairs are dis- 
pensed with.” 

The following interesting letter relating to this subject is pub- 
lished in Mr. J. M. Swank’s census report of 1880, on iron and 
steel manufactures, the writer of the letter being a nephew of 
Mr. Robert L. Stevens:— 

“HOBOKEN, NEw Jersry, May 81, 1881. 

Dear Sm: In answer to your letter of the 27th instant I will 
say that I have always believed that Robert L. Stevens was the 
inventor of what is called the T-rail, and also of the method of 
fastening it by spikes, and I have never known his right to the 
invention questioned. 

The rail of the Liverpool and Manchester Railroad, on its 


opening, in September, 1830, was of wrought iron, divided into 
fish-bellied sections, each section being supported by a cast-iron 
chair, to which it was secured by a wooden wedge. The form _ 
was derived from the old cast-iron fish-bellied tram rail, cast in 
single sections, each about 36 inches long. This wrought-iron 
rail was afterwards improved by making its bottom straight 
uniformly throughout its length. 

Mr. Stevens’ invention consisted in adding the broad flange 
on the bottom, with a base sufficient to carry the load, and 
shaped so that it could be secured to the wood below it by 
spikes with hooked heads; thus dispensing with the cast-iron 
chair, and making the rail and its fastenings such as it now is 
in common use. In the year 1836 and frequently afterwards 
he spoke to me about his invention of this rail, and told me 
that in London, after unsuccessful applications elsewhere in 
England, shortly after the opening of the Liverpool and Man- 
chester Railroad, he had applied to Mr. Guest, a member of 
Parliament, who had large rolling mills in Wales, to take a 
contract to make his rail for the Camden and Amboy Railroad, 
of which he was the chief engineer; that Mr. Guest wished to 
take the contract, but considered that it would be impracticable 
to roll the rail straight; that, finally, Mr. Guest agreed to go to 
Wales with him and make a trial; that great difficulty was at 
first experienced, as the rails coming from the rolls curled like 
snakes, and distorted in every imaginable way; that, by perse- 
verance, the rail was finally successfully rolled; and that Mr. 
Guest took the contract. The Camden and Amboy Railroad, 
laid with this rail, was opened October 9th, 1832, two years after 
the opening of the Liverpool and Manchester Railroad. Of this 
I was a witness. 

This rail, long known as the old Camden and Amboy rail, 
differed but little, either in shape or proportions, from the T-rail 
now in common use, but weighed only 36 pounds to the yard. 
For the next six or eight years after the opening of the Camden 
and Amboy Railroad this rail was but little used here or abroad, 
nearly all the roads built in the United States using the flat iron 
bar, about 24 inches by # inch, nailed to wooden rails, and the 
English continuing to use the chair and wedge. 

My uncle always regretted that he had not patented his in- 
vention. He mentioned to me, upwards of forty years ago, 
that when advised by his friend, Mr. F. B. Ogden, the American 
consul at Liverpool, who was familiar with the circumstances 
of his invention, to patent it, he found that it was too late, and 
that his invention had become public property. 

Yours, truly, Francis B. STEvENs.” 


DIVERSITIES IN PERMANENT WAY. 


In addition to the plans of construction heretofore referred 
to, various modifications were adopted in different localities, 
the most important of which were rendered possible by the T- 
or H-rail. The Boston and Lowell used, in its first track, edge 
rails which were not parallel, but of the fish-bellied pattern, i. e., 
their bottoms were slighly curved, as the body of a fish is curved, 
so that the amount of iron used was greatest at the points most 
distant from the rail joints. Where the H- or T-rail was used 
numerous chairs ceased to be indispensable, as this rail, unlike 
the edge rail, was self-supporting, and the use of chairs was 
generally confined to places where the rails were united. A 
greater number of sleepers or ties than had originally been 
considered desirable were put down in the tracks of some 
roads. On the Boston and Providence sleepers of white cedar 
were laid down 8 feet apart from centre to centre. They were 
seven feet long and six inches thick, and rested on broader sills 
of hemlock. On the Philadelphia and Reading, on which H- 
rails, weighing 453 pounds per yard were used, the rails were 
laid upon white oak sleepers, or cross-ties, seven feet in length 
and of a uniform depth or thickness of seven inches. They 
were laid 33 feet apart from centre to centre, and each 
sleeper was laid upon a prism of broken stone, deposited in a 
trench 14 inches deep, 12 inches wide, and 9 feet long across 
the line of the track. At the rail joints the rails rested upon 
cast-iron chairs, let into the sleepers by means of notches cut 
for that purpose. The chair was six inches square at its lower 
surface, where it was five-eighths of an inch in thickness. 
There were bolts, with nut screws attached, to hold the ends of 
the two rails to the chair. The bolt and nut weighed 7 ounces, 
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and the chair 10} pounds. The chairs, and the rails, at the 
points where they rested on sleepers, were spiked down, with 
spikes six inches in length, with stems three-fourths by five- 
eighths of an inch. In a mile of track of the Philadelphia and 
Reading, built in accordance with these requirements, there 
were 563 bars of iron, weighing 71 tons; 568 chairs, weighing 
5,910 pounds; 7,882 spikes, weighing 4,524 pounds; 1,126 screw 
bolts and nuts, weighing 481 pounds, and 1,689 sleepers. The 
entire cost of the single track as laid, was reported to be $7,617 
per mile. As the road was intended, from the outset, for ex- 
ceptionally heavy traffic, it was much more substantially built, 
in every respect, than was usual at the time of its construction, 
and the rails proved to be very serviceable. 

On portions of the Western (of Massachusetts), which were 
being constructed about 1840, a mode was adopted which differs 
in some important respects from any of those heretofore de- 
scribed. The rails were of the U or bridge pattern. A con- 
temporaneous description says: “The rails are of wrought iron, 
rolled in lengths of fifteen feet, and made hollow. The top is 


two inches wide, base six inches, and height one inch and 
three-quarters. Holes are punctured in the flanges on both 
sides, about eighteen inches apart, to secure the rail (without 
chairs) to the sleepers, by means of screws eight inches long. 
To prevent the sleepers from spreading, there are, at every 
fifteen feet, iron ties across the railway, spiked down at each 
end of the sleepers.” 

In this description the term sleepers was used to designate 
“longitudinal, continuous sleepers of Memal timber kyanized, 
thirteen or fourteen inches wide, by six and a half or seven 
inches thick, which are firmly bedded on the ground, pre- 
viously made even and well rammed. On the top of the 
sleepers are laid the rails.” Another feature was an effort 
to give the outer edge of the rail a slightly higher altitude than 
the inner edge, for the purpose of making the surface of the 
rail correspond as closely as possible with the conical shape 
of the car wheels. Other railways endeavored to accomplish 
that object at comparatively early periods, but the results were 
usually not satisfactory. 
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HE existence of mountains, and mountain ranges or spurs, 
in all the Atlantic states, which constituted such a serious 
barrier that during a considerable portion of each year they 
were often impassable, was an obvious fact, and where pioneer 
railways were so located and environed that summits could not 
be evaded by a circuitous route it was necessary that a choice 
should be made between very heavy cuts, tunneling, or ascend- 
ing and descending relatively steep declivities either by the use 
of inclined planes or locomotives. The assistance obtained in 
solving such difficult problems from American improvements 
in the locomotive was of incalculable value. While tunnels 
had some earnest advocates, their great expense led at the 
outset to postponement in nearly all cases where any available 
substitute could be found. There was, however, a tunnel built 
on the Portage Railroad in 1832, which is said to be the first 
railroad tunnel in the United States. It passed through a spur 
of the Allegheny, and it was 901 feet in length, 20 feet wide, 
and 19 feet high within the arch, 150 feet at each end being 
arched with cut stone. 

Mr. H.S. Drinker’s elaborate work on tunneling, published 
in 1878, furnishes a list of nearly three hundred tunnels in the 
United States, with their length and date of construction. Only 
a comparatively small number were commenced or completed 
before 1840, but the railway tunnels of that era embrace, in 
addition to the Portage, the following:— 

A tunnel built by the Baltimore and Ohio, named Doe Gully, 
located about sixty miles west of Harper’s Ferry, for the pur- 
pose of avoiding a circuitous bend of the Potomac river. It 
was built in 1889-41. Its length was 1,207 feet, and its cost 
was $98,426. Another tunnel was built by the same company, 
at Harper’s Ferry, in 1839-40, 86 feet in length, which cost 
$4,386. A tunnel built by the New York and Harlem, called 
“Old” Harlem Tunnel, in 1836-37, 844 feet in length. A tun- 
nel built by the Harrisburg, Portsmouth, Mount Joy and Lan- 
caster Railroad Company, on a line which now forms part of 


the Pennsylvania Railroad system, in 1835-38, named Elizabeth- }.. 74 yas m anifestly necessary to provide bridges for the passage 


town, 900 feet in length. The Black Rock Tunnel, built by the 
Philadelphia and Reading Railroad Company, in 1835-37, near 
Pheenixville, 1,932 feet in length, which cost $178,992. The 
Flat Rock Tunnel, built by the same company, at Manayunk, 
in 1840, 937 feet in length. The Pulpit Rock Tunnel, built by 
the same company, in 1839-41, at Port Clinton, 1,637 fect in 
length, which cost $116,728. The Summit Tunnel, built by the 
Catawissa and Williamsport Railroad, at Summit Station, in 
1838, 1,050 feet in length. The Sherman’s Tunnel, built by the 
same company, in 1838, 377 feet in length. 
THE BLACK ROCK TUNNEL. 

It will be seen by the above list that the Black Rock tunnel, 
built by the Philadelphia and Reading Railroad Company, was 
the largest tunnel constructed during the fourth decade. It was 


the second of the American railway tunnels, being commenced 
soon after the completion of the Portage tunnel, and the first 
tunnel in this country on which shafts were sunk. The resident 
engineer was Mr. W. Hasell Wilson, and his note-book contains 
an interesting description of all the details connected with the 
construction, from which we extract the following statement:— 


Final Estimate of Section 54. James Appleton, Contractor. 


Rock excavation of tunnel, 21,713 yards, at $5.80.......... $125,935 40 
Rock excavation of shafts, 881 yards, at 20 cents.......... 17,620 00 
Rock excavation of ends, 22,126 yards, at $1.............. 22,126 00 
Slate excavation of ends, 2,968 yards, at 25 cents.......... 742 00 
Embankment, 12,620 yards, at 16 cents............-seeeee. 2,019 20 
Vertical walling, 4,799 perches, at 80 centS......00 seecevee 3,839 20 
Masonry of drains, 122 perches, at $2..........sccessesece 244 00 
Masonry of end faces, 464 perches, at $6...... ..esseveee - 2,784 00 
Masonry of slope wall, 32 perches, at $1.50................ 48 00 
Opening drain through tunnel! 22 cerecje es cicieiclei-'- -lesielciersie cle 1,600 00 
Clearing tow path (of adjacent canal) of material thrown 

GON Rob dan ocinoniene. ododn po focus Gutun coboaooboss ounopuaGO 1,114 00 
Walling topioteshiattsy cer qeissrelacteis cies sieieiaisterimtte crete eee 70 00 
Fencing around south end of tunnel............sseeesceee 55 55 
Clearing centre line:over Fillies <2 /.:c/erwe csi sie «j10\s/s)n)s)elsiele cle 77 00 
ADA OTN TU rere take ot cteigieiai-leleretcsioleisteieietelaleeicie elelalerorelotete eisiainietsverierel= 32 20 
Leveling along foot of vertical Wall............+-+seese00e 18 70 
Horming path! through tumMnMel sissies clclec\eieleiele-l> = ei-ie\rloleinlors 12 20 
Backing parapets at end faceS,.....cceccscerssercceccccces 50 00 
Timbering soft vein in tunnel... -7)...-s0- 6 secieee cee cir ccce 150 00 
Clearing out slip in deep cut at north end.........e.seeee ° 20 00 
Removing stone thrown into cunal.........600 seccseceees 50 00 
Patterns foriarehes:stsjemcisie oes aisle eeieieteleleinls =) <11alolestentelereia se 6 55 
Laying drain at south end.........esseccescecseececcceres 60 00 
WiOOdswiOrke Ol drains tolel-iaipislatelerarcleleteleteloretele\etbie/s|a/a/etele ela/etetie 20 00 
Miarble tale etsyiascrci1=1e1otersioreloistets elopsaiccscereielniscsieielereteisinieisl teialeihela 44 00 
Constructing cribs in river to convey materials on......... 200 00 
Damage to Garrigues’ factory by blasting...............-.- 54 21 


$178,992 21 
RAILWAY BRIDGES AND VIADUCTS. 


of small streams, and even over streams of considerable width, 
which were not navigable, bridges were constructed; but over 
the early long bridges trains could only be moved at very low 
rates of speed, and over some of the navigable streams, now 
crossed by many trains daily, ferry-boat operations were con- 
tinued for many years. 

Stone bridge-building had been practiced for centuries, and 
a number of very durable stone bridges had been erected over 
minor streams during the turnpike era. The skill and avail- 
able force they developed was pressed into railway service at 
points where financial and other considerations permitted. Of 
one of the early railway viaducts, built about 1882, which 
formed part of the Allegheny Portage Railroad, Mr. Solomon 
W. Roberts, in 1878, said:— 
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“The Horseshoe-bend, or Conemaugh viaduct, is still stand- 
ing, and is used by the Pennsylvania Railroad Company as a 
part of its main line, and it is, I believe, almost the only struc- 
ture of the old Portage Railroad now in use. Itis a substantial 
and imposing piece of masonry, about seventy feet high, and 
with a semi-circular arch of eighty-feet span. The chief en- 
gineer had prepared a plan for a bridge of two arches, each of 
fifty-feet span, but afterwards adopted the plan of the present 
structure. It was designed, and its erection superintended, by 
me, and the work was done by an honest Scotch stone-mason, 
named John Durno, who was afterward killed by falling from 
another high bridge. The arch is three and a half feet thick at 
the springing line, and three feet at the crown. The arch stones 
are of light-colored sandstone, and the backing of silicious lime- 
stone, found near the spot. The sandstone was split from the 
erratic blocks, often of great size, which were found lying in the 
woods, on the surface of the ground. The contract price for the 
masonry was $4.20 per perch of twenty-five cubic feet, and the 
work was remarkably well done. The face stones were laid in 
mortar made from the silicious limestones, without the addition 
of any sand. The cost of the viaduct was about fifty-five thou- 
sand dollars, and by building it a lateral bend of about two miles 
was avoided. The embankment at the end of the viaduct was 
sixty-four feet high. Since that work was’ done, iron bridges 
have taken the place of such structures.” 

Of the bridges and viaducts on the Philadelphia and Columbia 
Railroad, Mr. W. Hasell Wilson, in his notes on Internal Im- 
provements in Pennsylvania, says:— 

“There were twenty-two railway bridges or viaducts, con- 
structed with stone abutments and piers, surmounted by tim- 
ber superstructure; and thirty-three overhead bridges for public 
and farm roads. The following were the most important 
structures:— 

Schuylkill viaduct, having seven spans, the clear lengths of 
which between the piers were, two of 122 feet each, three of 135 
feet each, and two of 187 feet each. The abutments and piers 
were constructed of coursed and hammer-dressed masonry, 
from the bottom of the foundations, which were on rock, with 
the exception of the western abutment and two adjacent piers, 
which were founded upon hard gravel. Five of the piers were 
in the river and required coffer dams; one of them stood in 26 
feet depth of water. The wooden superstructure was 1,045 feet 
in length by 49 feet in width, with four trusses on a modifica- 
tion of the Burr plan, having a passage way of four feet in the 
middle for foot travelers, and one of 184 feet on each side for 
railway and common road respectively. The height of the 
bridge floor above ordinary water line was 38 feet. 

Valley Creek viaduct consisted of four spans of 180 feet each 
in clear, with a height from water to floor of 60 feet. 

East Brandywine viaduct had four spans of 89 feet each in 
clear, with a height of 30 feet. 

West Brandywine viaduct had a length of platform of 885 
feet, divided into six spans, resting upon abutments and piers 
of coursed masonry. The railway tracks rested upon the upper 
chords of the trusses, at an elevation of 72 feet above the water 
of the creek. 

Pequea viaduct was one span of 180 feet. 

Mill Creek viaduct comprised four spans with a total length 
of 550 feet, and a height from water to floor of 40 feet. 

Little Conestoga viaduct had a superstructure 804 feet in 
length, elevated 47 feet above the stream. 

All of the above-named bridges were constructed according 
to a modification of the Burr plan. 

The viaduct over Big Conestoga creek had a superstructure 
on the Town lattice plan, 1,412 feet in length, at an elevation 
of 60 feet above the water line. The spans were of various 
lengths, the longest being 120 feet. 

The abutments and piers of all the viaducts, except those at 
the Schuylkill river and West Brandywine creek, were con- 
structed of rubble masonry.” 


BRIDGE CROSSING THE SCHUYLKILL RIVER NEAR PETERS’ ISLAND, 


The most important of the bridges referred to above was that 
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Broad and Callowhill streets, in Philadelphia. After being used 
as part of the state works from the time of its completion, in 
April, 1834, until the construction of a line leading to Market 
street, this bridge and its eastern rail connection were sold to 
the Philadelphia and Reading Railroad Company, and subse- 
quently used by that company in facilitating the movement of 
passenger and miscellaneous freight trains from the Broad 
street depot of its main line. In August, 1886, the receivers of 
the Philadelphia and Reading obtained authority to replace 
this bridge with an iron structure, to be built by the Phenix 
Iron Company. As stated above, the,wooden superstructure, 
which rendered continuous service for more than fifty-two 
years, was built in accordance with a modification of the Burr 
plan, and this plan, intermingled with some modifications, fur- 
nished designs for a large proportion of the important wooden 
bridges of the period of its erection, as well as of the wooden 
bridges built across important streams in Pennsylvania by turn- 
pike or bridge companies for some years previous to the com- 
mencement of the construction of important railways. 

The Schuylkill bridge was designed by Major John Wilson, 
chief engineer of the Philadelphia and Columbia Railroad, and 
the construction was superintended by Mr. W. Hasell Wilson, 
principal assistant engineer. Mr. Frederick Erdman was the 
bridge inspector, a position for which he was well qualified! by 
previous experience in the performance of similar duties for 
the Schuylkill Navigation Company. The contractors were 
Dodd, Bishop & Brittin. The width of the river at the point 
of location was about 850 feet, and at the eastern shore the 
river was about twenty-five feet deep. As the bridge possesses 
great historic interest in this and many other localities, on 
account of the important and prolonged service it has ren- 
dered, and as the methods pursued and the items of cost illus- 
trate more fully than any other attainable data, particulars 
relating to important bridge building during the first half of 
the fourth decade, in this country, the following extracts from 
the note-book of Mr. W. Hasell Wilson, commenced in 1881, 
are appended:— 


Specifications for the Bridge over Schuylkill River. 


“The bridge is to stand on six piers and two abutments, 
which are to be founded on the solid rock, made perfectly 
level, and constructed of dressed rubble stone, not less than 
twelve inches in thickness, laid in courses. The stones are to 
be of the best quality and subject to the inspection of the engi- 
neer; they shall be hammer dressed, squared, and laid in full 
mortar, arranged in such manner as to form a system of head- 
ers and stretchers (the headers to be not less than three feet), 
the filling up to be of stones of the best quality, properly con- 
nected with bond stones. 

[Here follow a number of minute directions relating to the 
foundations of the piers, the piers, and abutment walls. The 
piers were to be 22 feet thick, and 63 feet 6 inches long at the 
base, exclusive of the angular points or heads, which were to 
extend from the foundations to high water mark.] 

The construction of the wooden superstructure must be in 
strict conformity to the plan exhibited by the engineer, the 
contractor furnishing all materials, whether of wood or iron. 
The platform or floor to be supported by four wooden arches 
trussed and constructed as represented in the drawing, placed 
vertically on the piers and abutments, at such distances from 
each other as to admit of two passages of 18 feet 6 inches each 
in the clear, and one of 4 feet in the clear, between the arch 
pieces, which, together with the thickness of the said trusses 
make the whole thickness of the bridge 49 feet 8 inches. The 
height of the truss from the bottom of the chord to the top of 
the plate is to be 17 feet. The king-posts are to be 10x20 
inches above the shoulder, and 10X8 inches in the waist, ex- 
cept that part above the arch, which shall be large enough to 
saddle 2} inches on the other arch pieces. The queen-posts to 
be of white pine, 10X15 inches above the shoulder, and below 
the step, and 109 inches in the waist, to saddle 2% inches on 
the arch pieces, as heretofore described and as represented in 


| the drawing No. 5. The carry braces to be of white pine, 


leading from the foot of the inclined plane, on the west bank | 9X10 inches. The stay braces of white pine 5X10 inches 


of the Schuylkill, to the eastern side of that river, where a con- | The chords of white pine, 


8X14 inches, and in such lengths as 


nection was formed with the railway leading to the junction of | required by the bill of timber, furnished by the engineer. The 
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arches of white pine, 8X18 inches at the crown, 8X24 inches 
at the foot, placed on each side of the king--and queen-posts as 
represented in No.5. The plates of white pine, 10x12 inches, 
the scarfs of which shall not be less than 4 feet long. The 
girders or floor beams of white pine, 9X15 inches, placed as 
represented in figure 8, one in every three of which shall pass 
through the whole width of the bridge, without scarfing; the 
ends of the girders to be secured to the posts by spikes, #-inch 
square, and 15 inches long. The joists of white pine, 5X7 
inches, placed at distances of two feet from centre to centre. 
The floor plank for side-ways of white pine, 3 inches thick, 19} 
feet long, clear of sap and other defects, about one foot wide; 
the floor plank for the middle way 5 feet long, 3 inches thick. 
The tie-beams, connecting the plates in upper part of bridge, 
6X12 inches, to project one foot over the plates. The side 
braces of white oak, 4}X5 inches, to be secured by mortices, 
tenons, and spikes as the engineer may direct. The horizontal 
braces in floor and roof of white pine, 6X6 inches, secured at 
each end or joint by mortices, tenons, and keys. The rafters to 
be 3X5 inches, supported by a ridge plate in centre, and by 
purlins and raising plates, 6 inches square, as represented in 
Figs. 5,7,and 8. The shingles of Carolina cedar, 30 inches long, 
to be dressed and laid on black oak lath, 9 inches to the 
weather; the outside studding for the reception of the weather 
boarding to be of white pine, 8X4 inches, placed 2 feet apart 
from centre to centre, in a perpendicular position. The weather 
boards to be of white pine, # inches thick, put on in regular 
courses, to be planed on both sides, the studs also to be planed. 
Over each end of each pier, the bridge to be finished as repre- 
sented in fig. 2, with Venetian windows; sky-lights of 4 feet 
square to be placed over each side of the roof, in the centre of 
each span. All the timbers of the bridge above the floor, ex- 
cept the upper beams and rafters, to be planed smooth. 

From an intermediate point between, and on a line with the 
footings of the arches, two braces shall extend to the intersec- 
tion of the arches and chords, as represented in Figs. 5 and 6, 
at which point an iron bar, two inches square, shall pass through 
the whole width of the bridge; and at the footings of said braces 
upon the pier, together with those of the arches, cast-iron shoes 
shall be placed, as represented in the drawing. At the inter- 
section of the arches and posts, together with those of the 
chords and posts, iron screw bolts, 1; inches square, are to pass 
through them, and to be secured by a nut, worm, and screws. 
The joints or scarfs of the chords to be at least four feet long, 
and secured as represented in the drawing. Each end of the 
bridge is to be finished with six Grecian Doric columns, entab- 
lature, and pediment, which, together with the outside of the 
bridge, shall be painted with three coats of white lead. 

It is understood that all the above work, whether of wood, 
stone, or iron, shall be executed in a faithful and workmanlike 
manner, without omitting anything which may not have been 
expressed in the above specification, and that the bridge, when 
completed, shall be in conformity with the plans heretdfore 
referred to. 

[Here follows a description of the particulars in which there 
had been deviations from the specification. They relate almost 
exclusively to the piers, and state that the length of spans in 
clear between the footings of arches, commencing at west end 
of bridge, was as follows: Nos. 1 and 2, each 122 feet; Nos. 3, 4, 
and 5, each 185 feet; Nos. 6 and 7, each 136 feet. ] 

The foundation of all the piers was solid rock, except two, 
which rested on hard gravel. Their height varied from 46 feet 


to 59.8, feet. 
Final Estimate, Schuylkill Bridge, Dodd, Bishop & Brittin, Contractors. 
19,100} perches masonry, at $4.374.......seceeeeeescerees $83,563 59 
1,050 feet lineal of platform, at $30 .......sseccesseereee 31,500 00 
260 cubic yards excavation, at 8 cents..........++++s006 20 80 
1,002 cubic yards rock excavation, at 60 cents........... 601 20 
2,475 cubic yards embankment, at 124 cents...........- 309 374 
Coffer dam at east abutment, extra.........seecerereccees 3,619 50 
Coffer dam at Pier No. 2, injured by ice.............++--s 1,000 00 
Coffer dam at Piers 4, 5, and 6, extra size.............+--. 3,500 00 
1,700 perches rip raps, at $1.25......++++-e00- ig ttaie cleats’ « - 2,125 00 
Covering piers in winter........++- qncpan ceesece secccsces 250 00 
Fencing ...sccccccsservccsvcccescccssssrereecs cocccveecce 62 00 
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89 
mextre dowels and clamips.s.scsserscetetes te eeees et ebee 287 38 
Extra cement in piers......... doondgbsaccnSs5050500000000 84 00 
Extra coping on pier heads......cccecsessscisccesececccs 108 00 
Extra coping on piers......... a ele: sislelnre spiclelcientis\elsveimininetele 441 00 
Laying double track of rails...... aieisielels)nis elatateies sie elelatstataco 1,302 00 
Insidempaintinigyeerssee cece sfoieleloiaieleisiauctere An ooon Gpsonc 1,394 65 
Timber furnished for other work ......... eisteialateselelsistereieters 240 48 
Pumps furnished for other work.........0+ soecscsececss 16 00 
Extra timber, iron, and workmanship.............20e0- - 8,521 60 

$133,946 574 


It will be seen that, in contrast with modern prices for similar 
work, the bridge was a marvel of cheap construction. The 
masonry, costing $4.37} per perch, could scarcely now be re- 
placed for less than $15, and the platform, costing $30 per 1,000 
lineal feet, would now probably cost twice that sum. During a 
series of years the Philadelphia and Reading made numerous 
repairs, decaying or weakening portions of the structure being 
replaced, but no material change was made in any of the im. 
portant features of the bridge. 


TOWN LATTICE BRIDGES. 


While work on the Philadelphia and Columbia Railroad was 
progressing, the Town lattice plan was attracting an increased 
degree of attention, and it was adopted as the superstructure of 
the viaduct over the Big Conestoga creek. Its leading merit 
was relatively small cost, as thick plank were substituted for 
heavy timbers. Under ordinary conditions, it was generally 
found to possess sufficient strength, and it was used, during a 
comparatively brief period, in the progress of railway con- 
struction in Pennsylvania and other states. Its power to resist 
some forms of wind pressure, however, was not fully sufficient, 
and it was succeeded by more satisfactory methods. 


PROTECTION OF WOODEN BRIDGES. 


Great importance was formerly attached to the covering of 
expensive wooden bridges with a substantial roof which served 
as a protection. The passage of locomotives created serious 
danger of the destruction of these roofed wooden bridges by 
fire, and several safeguards were adopted. One was to employ 
a watchman, charged with the duty of passing over a bridge 
immediately after each train movement, and he carried a 
bucket of water in his hand for the purpose of extinguishing 
any incipient conflagration. Large tubs or half-hogsheads, 
filled with water, were placed at convenient points on each 
bridge to serve as reservoirs. Another, which was enforced on 
the Schuylkill bridge for a considerable period, was to inter- 
dict locomotives, all cars being drawn over the bridge by horses 
or-mules to and from the western bank, where the connection 
with the inclined plane was made. 


DRAW BRIDGES. 


A description of the Raritan viaduct on the New Jersey Rail- 
road, says that it was on Col. Long’s plan, 1,700 feet in length, 
in spans from 112 to 145 feet reach. Depth of truss, 22 feet; 
width between hand rails on top, 31 feet; piers, 7 in number, 
which, with the two abutments, are faced with sienitic granite. 
The structure is of two stories; the lower floor resting upon the 
bottom of the trusses, of which there are three, supports a 
roadway to accommodate common carriages. The railway re- 
poses on the top of the trusses, supported by joist bearers 4 feet 
apart. The chairs, holding the rails, rest on strong pieces, 4 
inches thick by 11 wide, pinned down to the upper floor, which 
latter performs the office of a roof. The braces of the truss 
framing abut upon pieces of thin sheet iron, introduced into 
the points. Ata depth of 9 feet from the tops of the piers and 
abutments, there is an offset of 9 inches, upon which are footed 
the shore braces that assist in supporting the trusses. 

There are four distinct sliding draws, two in each story. The 
railroad draws move back into the place of a section which 
slides sideways, out of the way, while the common road draws 
roll on, opening over the part of the bridge back of them; a 
movable platform connecting the draws with the floor of the 
bridge, being raised up from it by means of lever beams, when 
the draw is about to be opened for the passage of vessels. The 
spans of the draws are each 30 feet, and those in the railroad 
cost $3,000 to $4,000 each. 
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INCLINED PLANES. 
a EEE eee 


INCLINED PLANES. 


()*® of the subjects which attracted much attention at the 

outset was inclined planes, and the extent to which they 
should be avoided or adopted. As the primitive locomo- 
tives possessed very limited power as hill-climbers, and were 
mere pigmies in contrast with their successors in size and 
capacity, it seemed at one time to be absolutely necessary that 
railways intended to traverse mountainous countries over 
routes which necessitated heavy grades should be supple- 
mented by inclined planes, on which stationary engines would 
furnish the motive power. It was in accordance with this 
idea that some of the earliest coal railways, and especially the 
Delaware and Hudson, were supplied with inclined planes, 
and that such adjuncts were originally provided at both ends of 
the Philadelphia and Columbia Railroad, and on the Portage 
Railroad. It should be remembered that each of the important 
improvements in locomotives that helped to increase their 
power to ascend steep grades diminished the necessity for in- 
clined planes. 

As the Portage Railroad was used to cross the summits of 
the Allegheny mountains, it was the most important under- 
taking of the kind in this country, and in the world, at the 
period of its construction. Of this road Mr. Solomon W. Rob- 
erts says: “There were eleven levels, so called, or rather grade 
lines, and ten inclined planes, on the Portage, the whole length 
of the road being 86.89 miles. The planes were numbered east- 
wardly from Johnstown, and the ascent from that place to the 
summit was 1,171.58 feet in 26.59 miles, and the descent from 
the summit to Hollidaysburg was 1,398.71 feet in 10.10 miles.” 

The planes were all straight, and their lengths and elevations, 
together with the length of the grade lines or levels, which were 
worked first by horse power, and subsequently by locomotives, 
are stated in the following table:— 


Length. Hee 
Level No. 1, from Johnstown to Plane No. 1.. 4.13 miles. 101.46 
Plane No. 1, ascending eastward.............. 1,607.74 feet. 150.00 
Level No. 2, ascending eastward to Long Level. 13.06 miles. 189.58 
Plane No. 2, ascending eastward.............. 1,760.43 feet. 145.40 
Level No. 3, ascending eastward.............. 1.40 miles. 14.50 
Plane No. 3, ascending eastward.............. 1,480.25 feet. 130 50 
Level No. 4, ascending eastward.............. 1.90 miles. 18.80 
Plane No. 4, ascending eastward.............. 2,198.94 feet. 187.86 
Level No. 5, ascending eastward.............. 2.56 miles. 25.80 
Plane No. 5, ascending eastward............+- 2,628.60 feet. 201.64 
Level No. 6, ascending eastward to Summit 
Level at Blair’s Gap........... seeceeercciess 1.62 miles, 19.04 
1,171.68 
Fall. 
Feet. 
Plane No. 6, descending eastward......... o+--2,713.85 feet. 266.50 
Level No. 7, descending eastward...........0+ .15 miles, 0.00 
Plane No. 7, descending eastward...... ...... 2,655.01 feet. 250.50 
Level No. 8, descending eastward............. .66 miles. 5.80 
Plane No. 8, descending eastward............- 3,116.92 feet. 307.60 
Level No. 9, descending eastward...........2¢ 1.25 miles, 12.00 
Plane No. 9, descending eastward............- 2.720.80 feet. 189.50 
Level No. 10, descending eastward............ 1.76 miles, 29.59 
Plane No. 10, descending eastward............ 2,285.61 feet. 180.52 
Level No. 11, descending eastward to Holli- 
CAV SDUNE tate sraicsiaeeres OMAOe Ap JOON SOO O0E 3.72 miles. 146.71 
: 1,398.71 


STATIONARY ENGINES vs. LOCOMOTIVES. 


In regard to the economic considerations involved in the use 
of inclined planes and stationary engines, Jonathan Knight, 
said in 1832: “So recently as the beginning of the year 1829, 
the relative economy of the stationary and locomotive systems, 
upon level railways, or upon those but slightly inclined, was 
warmly contested in England, and the question was not put to 
rest until the recent improvements in the locomotive engine 
took place.” He added that on the Liverpool and Manchester 
Railway, after the improved engines (of Stephenson) were used, 
it was found that “the expense per ton per mile, by these en- 
gines, will be .164 of a penny, and by the stationary system .269 


of apenny.” Knight estimated in 1832 that in this country it 
was probable “that an engine, capable of conveying 30 tons of 
freight 120 miles in a day, will cost, including interest, repairs, 
renewals, engineering attendance, and fuel, from $9 to $15 per 
day, according to the price of fuel at the place demanded; and 
the cost per ton per mile, in the one case, will be 4 of a cent, 
and in the other something less than 4 of a cent—more ex- 
actly .417 of a cent.” In brief, as locomotives were improved 
the utility of inclined planes diminished. 

The necessity of overcoming heavy grades by some methods 
is so imperative in all the mountainous portions of this coun- 
try that the field of railway usefulness, and the limitations to 
the speed and cheapness of railway movements, would have 
been greatly restricted if the power of locomotives to draw rela- 
tively heavy loads over steep grades had not been greatly in- 
creased by American expedients and invention. 

The nature of the delays and increase of expenditures caused 
by the enforced use of inclined planes may be inferred from the 
statement of Mr. Solomon W. Roberts that, on the Portage 
Railroad, “at the head of each plane were two engines, of 
about thirty-five-horse power each; and each engine had two 
horizontal cylinders, the pistons of which were connected with 
cranks at right angles to each other, which gave motion to the 
large grooved wheels, around which the endless rope passed, 
and by which the rope was put in motion. The engines were 
built in Pittsburgh, and could be started and stopped very 
quickly. One engine only was used at a time, but two were 
provided, for the greater security. Hemp ropes were at first 
used, and gave much trouble, as they varied greatly in length 
with changes in the weather, although sliding carriages were 
prepared to keep them stretched without too much strain; but 
wire ropes were afterwards substituted, and were a great im- 
provement.” 

In the absence of inclined planes, horse power was some- 
times used on the heavy grades of early roads, even after loco- 
motives drew trains on level portions of such lines. 

In the famous work of Charles Dickens, entitled American 
Notes, he gives the following description of his 


JOURNEY OVER THE PLANES OF THE ALLEGHENY PORTAGE 
RAILROAD. 


“We left Harrisburg on Friday. On Sunday morning we 
arrived at the foot of the mountain. which is crossed by rail- 
road. There are ten inclined planes, five ascending and five 
descending; the carriages are dragged up the former, and let 
slowly down the latter, by means of stationary engines; the 
comparatively level spaces between being traversed, some- 
times by horse, and sometimes by engine power, as the case 
demands. Occasionally the rails are laid upon the extreme 
verge of a giddy precipice; and looking from the carriage 
window, the traveler gazes sheer down, without a stone or 
scrap of fence between, into the mountain depths below. The 
journey is very carefully made, however, only two carriages 
traveling together; and while proper precautions are taken, is 
not to be dreaded for its dangers.” 

PORTAGE RAILROADS AND THEIR USES. 


The application of a number of the early railways to pur- 
poses similar to those served by portages in the Indian and 
primitive American systems of transportation, was probably 
better illustrated by the Portage Railroad than any other line, 
and this fact presumably suggested its name. Soon after its 
construction it was applied to the novel purposes described in 
the following statement: “In October, 1834, Jesse Chrisman, 
from the Lackawanna, a tributary of the North branch of the 
Susquehanna, loaded his boat, named ‘Hit or Miss,’ with his 
wife, children, beds, furniture, pigeons, and other live stock, 
and started for Illinois. At Hollidaysburg (on the east side of 
a high ridge of the Allegheny), where he expected to sell his 
boat, it was suggested by John Dougherty, of the Reliance 
Transportation Line, that the whole concern could be safely 
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hoisted over the mountain and set afloat again in the canal. 
Mr. Dougherty prepared a railroad car to bear the novel bur- 
den. The boat was taken from its proper element and placed 
on wheels, and under the superintendence of Major C. Williams 
the boat and cargo at noon on the same day began the progress 
over the rugged Allegheny. All this was done without disturb- 
ing the family arrangements. They rested a night on the top 
of the mountain, descended the next morning into the valley 
of the Mississippi, and sailed for St. Louis. After this incident 
boats were so constructed that they could be divided into sec- 
tions and hauled over the railroad on trucks without breaking 
bulk, but they were not extensively used until about 1840. 
Cars were also used which could be lifted from their trucks and 
loaded on boats of special construction.” 


METHOD OF OPERATION. 


At a meeting, held in 1885, of Juniata boatmen, at Hollidays- 
burg, Captain D. H. Boulton read a paper describing the travel 
on the Portage Railroad, which contained the following state- 
ment:— 

“The cars were loaded at Hollidaysburg, freight lifted from 
the gunwale to the cars by main strength. As many of you 
remember, if we worked hard all night, and started off in the 
morning, we had the pleasant assurance that, if we were so for- 
tunate as to get over our thirty-six miles of road that day, we 
would have the privilege of loading in the Johnstown freight 
house the next night, sometimes .working seventy-two hours 
consecutively in busy seasons. This we called ‘a bad run.’ When 
loaded, they were hauled by teams to Gaysport. The official 
in charge was not then called conductor, but captain. We 
were all captains. He having received from the collector’s 
office his passport or right of way (the cars were weighed by 
H. A. Boggs, or some other weigh master of the honest old 
commonwealth), we were ready to start. A boat loaded from 
ten to twelve cars. This made two trains of five or six cars 
each, and was taken in charge by two men. The front car was 
the lever car. The brakes were wooden blocks drawn down on 
top of the wheels by means of a long pole at the side of the car. 
It was a rare thing to have more than one lever car to a train. 
We now attach to an engine, and are hauled to the foot of Plane 
No. 10 up a fifty-foot grade by Barney McConnell or Eli Yoder. 


teams, would drag us, two or three cars at a time, to the hitch- 
ing ground. ‘Your clearance, captain,’ would cry the familiar 
voice of Thomas Holiday or James McKee. After satisfying 
them. that this was the train entitled to pass, they would attach 
our cars to a hempen rope by means of a hempen stop. (In 
after days wire rope and iron chains took the place of these). 
Two cars being drawn up, the process was repeated until the 
entire train had arrived at the top of the planes.” 


FIRST ASCENT OF AN INCLINED PLANE BY A LOCOMOTIVE. 


In the reminiscences of Mr. W. Milnor Roberts, one of the 
distinguished early American railway engineers, which he read 
at a meeting of the American Society of Civil Engineers, in 
May, 1878, he said:— 

“Tn 1836, my friend William Norris, invited me to meet a 
number of gentlemen to witness a promised performance of 
one of his locomotives, namely, to take a passenger car (eight- 
wheeled), with fifty persons in it, up the Schuylkill inclined 
plane, at the rate of ten miles an hour. The first morning this 
experiment was to be tried it was found that some malicious or 
humorous individual had greased the track, which prevented 
the test for that time, but shortly after, when the grease had 
been removed, his locomotive actually performed as he had 
promised. A careful record of the performance was printed 
in a quarto pamphlet at the time, but I have not seen it for a 
great many years. One of the passengers was an English 
officer, who (as Mr. Norris afterward told me), when he related 
the occurrence in England, was not credited, the railroad 
savants on the other side having already ‘decided’ that the 
limit of locomotive possibilities stopped very far short of 422 
feet per mile rise, which was the grade of the Schuylkill plane. 
The length of this plane was about half a mile.” 

Other notable performances in hill-climbing of American 
locomotives, constructed by various builders, occurred at later 
dates, and after the fact became well established that locomo- 
tives could ascend grades as heavy or even heavier than those 
on which inclined planes had been constructed, few or none of 
these devices were applied to new roads intended for miscel- 
laneous traffic, and those in existence were supplemented by 
tracks available for locomotives as speedily as possible. This 
remark, however, does not apply to some of the coal or other 


Here Galbraith, McCormick, or Gardner, with their strong | mining roads. 
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HORSE POWER v8. LOCOMOTIVES. 


HE roadway being constructed, the next important con- 
sideration related to the nature of the vehicles and mo- 

tive power to be used. In some cases very intricate questions 
arose in connection with this subject. They gained complexity 
from the fact that there were no precedents for a transporta- 
tion system adapted to miscellaneous traffic that combined with 
control and ownership of the road control and ownership of 
vehicles, and the power by which they were propelled. In this 
respect, the modern railway, in its relations with the public, 
has established an innovation of enormous industrial and 
financial significance. The gradual approaches towards the 
ascendency of this system form one of the most import- 
ant features of railway development. At the outset nearly 
every imaginable divergence in practice was represented by 
the operations of some one or more of the numerous lines. In 
some cases, where the use of horse power had originally been 
contemplated, and had actually commenced, there were seri- 
ous struggles against the substitution of locomotives, which, it 
was soon seen, would be incompatible with a continuance of 
horse power; and on the railways constructed by the state of 
Pennsylvania, after it had solved the first difficulty by exclud- 
ing horses, and providing locomotives to furnish motive power, 
all the vehicles or cars used in moving freight or passengers 
continued to be owned by individuals, firms, or private cor- 


porations until the commonwealth disposed of her public , 


works, after her railways had been in operation under state 
management for nearly a quarter of a century. 


The earnest champions of railway improvements intended 
for general use speedily became satisfied that the locomotive 
was an indispensable adjunct. The prevailing feeling in such 
circles is well expressed by an early advocate of railways, who 
said: “The public in general entertain wrong impressions re- 
specting railways. They never hear them mentioned without 
recurring to such as are seen in the neighborhood of coal pits 
and stone quarries. But such improvements have taken place 
that they are no longer the same thing; besides which, a rail- 
way without a locomotive engine is something like a cart with- 
out a horse, a trade without profit, or a canal without water.” 


PUBLIC HIGHWAY THEORIES. 


Of the operations on the Portage road, before locomotives 
were used, Mr. Solomon W. Roberts says: “The experiment of 
working the road as a public highway was very unsatisfactory. 
Individuals and firms employed their own drivers, with their 
own horses and cars. The cars were small, had four wheels, 
and each car would carry about seven thousand pounds of 
freight. Usually four cars made a train, and that number 
could be taken up and as many let down an inclined plane at 
one time, and from six to ten such trips could be made in an 
hour. The drivers were a rough set of fellows, and sometimes 
very stubborn and unmanageable. It was not practicable to 
make them work by a time-table, and the officers of the railroad 
had no power to discharge them. My memory recalls the 
case of one fellow who would not go backward, and could not 
go forward, and so obstructed the road for a considerable time. 
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It resembled the case of two wild wagoners of the Alleghenies, 
meeting in a narrow mountain pass, and both refusing to give 
way. Our nominal remedy was to have the man arrested, and 
taken before a magistrate, perhaps many miles off, to have him 
fined, according to the law, a copy of which I used to carry in 
my pocket. 

When the road had but a single track between the turnouts, 
a large post, called a centre post, was set up half-way between 
two turnouts, and the rule was made that when two drivers met 
on the single track, with their cars, the one that had gone be- 
yond the centre post had the right to go on, and the other that 
had not reached it must go back to the turnout which he had 
left. The road was, in many places, very crooked, and a man 
could not see far ahead. The way the rule worked was this: 
When a man left a turnout he would drive very slowly, fearing 
that he might have to turn back, and, as he approached the 
centre post, he would drive faster and faster, to try to get be- 
yond it, and thus to drive back any cars that he might meet, 
and in this way cars have been driven together, and a man 
killed by being crushed between them. We had no electric 
telegraphs in those days.” 

He also states that when a bill was pending in the state 
legislature to authorize the purchase of locomotives, he was 
journeying in a horse car towards Harrisburg, on the Philadel- 
phia and Columbia Railroad, and says: “Two gentlemen were 
sitting opposite to me who were members of the legislature 
from Chester county, one being a senator. The car stopped, 
and a man spoke to my traveling companions, saying that he 
hoped they would oppose the bill to authorize the canal 
commissioners to put locomotives on the road and control the 
motive power. The senator said that it should never be done 
with his consent. Thereupon, as the car drove on, I proceeded 
to argue the matter, but with poor success; the reply being, 
that the people were taxed to make the railroad, and that the 
farmers along the line should have the right to drive their own 
horses and cars on the railroad, as they did their wagons on 
the Lancaster turnpike, to go to market in Philadelphia; and 
that, if they were not permitted to do it, the railroad would be 
a nuisance to the people of Lancaster and Chester counties. 
It required time to overcome this feeling.” 


SUPPOSED ANALOGY BETWEEN RAILWAYS AND TURNPIKES. 


Similar difficulties sprang up in other quarters. A distin- 
guished lawyer, George Ticknor Curtis, referring to this subject 
in 1880, said:— 

“T remember—for I am old enough to have witnessed the 
origin and growth of the whole railroad system of this country, 
being already a student-at-law before any railroad had been put 
into operation in America—that the ideas of the first projectors 
of the railroads in New England, and of the public, as to the 
use that would be made of them, were exceedingly crude. The 
earliest charters granted in Massachusetts contain traces of an 
expectation that the company would lay down the rails, and 
that the public would somehow drive their own carriages 
over them. In this imperfect conception of what was to 
be done, the railroad, it was supposed, would be operated 
like a chartered turnpike, the proprietors having the right to 
take tolls of those who should drive their own carriages over 
the road. It was not until a later period, after the English 
example was better known, that it was seen here, that a, rail- 
road could not be worked like a chartered turnpike, or like a 
public highway; that it would be impracticable to admit the 
carriages of individuals to pass over the rails; that the com- 
pany which built the road must operate it; and that individuals 
of the public must stand in the same relation to this new 
species of common carrier, that they occupy in regard to all 
comman carriers, and must make contracts for the transporta- 
tion of their persons or property, by a carrier who would own 
the vehicle and the propelling power, as well as the road over 


which the vehicle was to pass. The supposed analogy, there- 
fore, between the railroad and the chartered turnpike, over 
which any one could drive his own vehicle on payment of the 
authorized toll, or between the railroad and the public high- 
way, built and maintained at the public expense—an analogy 
which misled some of the earliest projectors of railroads—en- 
tirely disappeared.” 
NECESSITY OF EFFECTIVE REGULATIONS. 


Theoretically, the railways of some states are still legally 
declared to be public highways, and on many lines numerous 
cars belonging to individuals, freight organizations, or other 
railway companies are constantly passing. But the right to 
impose appropriate restrictions relating to the condition of 
these foreign cars is never seriously questioned, and its exer- 
cise is absolutely necessary to ensure safety. 

Railroading is the practical application of the best attainable 
mechanical and engineering devices to the science of land 
transportation. Unlike all previous systems for promoting 
that great end, it combines approximately equal attention to 
the road to be traveled, or the permanent way, on the one 
hand, and the vehicles to be used and the motive power by 
which they are to be propelled, on the other. The physical 
welfare of mankind hinges on the degree of success with which 
transportation problems are solved to a greater.extent than on 
the result of mechanical labors of any other kind, because 
cheap and rapid movement of persons and property is the 
most vital element of all forms of progress. Railroads repre- 
sent the first effort to construct and maintain thoroughly 
effective avenues for great inland movements, inasmuch as 
their successful operation requires that prompt and thorough 
repair and maintenance of the line traversed which never was, 
and probably never will be, secured on highways owned and 
managed by one set of persons or authorities and used mainly 
by vehicles belonging to a large body of miscellaneous owners- 

At the same time, under appropriate restrictions, it has been 
found mutually advantageous for each of many lines to grant 
aright of way and to furnish motive power to cars of other 
lines, and there have been times and contingencies in which 
the idea of confining the use of a railway exclusively to cars of 
the company owning it has been enforced to an injurious extent. 

A report on internal commerce of the United States for 1876 
says:— 

“Many of the abuses and evils which have sprung up with 
the railroad system are traceable to the fact that railroads have 
never been, and, perhaps, in the nature of things never can 
become, free highways in the sense in which the term ‘free’ 
applies to navigable waters and to wagon roads. When rail- 
roads were first introduced, it was supposed that they could be 
operated in the same manner as other public highways; but it 
was soon demonstrated that upon an avenue of commerce the 
pathway of which is no wider than the wheel of the vehicle 
which moves upon it, not only the road itself but the entire 
equipment and motive power must be placed under the con- 
trol of one central organization. The peculiarities of the rail- 
road as a public highway are based upon this mechanical 
feature, and to it may be directly traced almost every question 
which has arisen respecting the relations of the railroad to the 
public. The circumstance just alluded to gave to the railroad 
system certain marked characteristics of monopoly, and at an 
early day serious apprehensions were entertained as to the 
abuses which might arise in the course of the development of 
the system. But the popular demand for railroads at almost 
any cost set at rest all these fears. Some of the evils encoun- 
tered have in the progress of events worked out their own 
cure, some have been adjusted by legislation and by the courts, 
some have been corrected by the railroad companies them- 
selves, while others remain unsettled, constituting what is 
termed ‘the railroad problem of the day,’ ” 
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ees construction never fails to excite intense interest 

in the communities in which the startling process of 
making an approximately level road by deep cuts, high em- 
bankments, expensive tunnels, and the erection of lengthy via- 
ducts or bridges, is witnessed for the first time, and after the 
line has become a fixture the next object to excite curiosity 
and attract earnest attention is the locomotive. 


PIONEER AMERICAN LOCOMOTIVES. 


Current histories of locomotive development in the United 
States usually speak of imported English locomotives as the 
basis of all practical operations in this country. In one sense, 
this view may be correct, but it scarcely does justice to the 
ideas developed and labors performed here. The great sensa- 
tion made by the successful effort of Oliver Evans, in the early 
part of the century, to endow a steam engine with power to 
move itself over the streets of Philadelphia, typified the germs 
of much that was first accomplished in England, not on account 
of priority of invention, but because requisite financial aid was 
lacking here, and attainable there. Mr. Horatio Allen, who 
ordered and ran the first locomotive ever used on an established 
American railway, in an interesting sketch, written in 1884, of 
the first five years of the railroad era, says: “As early as 1780, 
and before Watt had perfected and introduced the condensing 
engine, Oliver Evans had matured his plan of a high-pressure 
engine, and had applied it to do work as a stationary engine. 
It is of interest to know that the boiler which Oliver Evans 
constructed and used was a muititubular boiler, but differing 
from the multitubular boiler now the established boiler of the 
locomotive in the particular that in the Evans boiler the water 
was in the tubes, and the products of combustion passed be- 


tween the tubes, whereas in the present locomotive boiler the | 
products of combustion pass through the tubes, and water sur-/ 


rounds them. What was accomplished by Oliver Evans had 
all the elements of a permanent success. Had Evans had a 
Boulton, as Watt had a co-operating Boulton, or a Pease, as 
George Stephenson had his Pease, as a co-operator, the high- 
pressure steam-engine would have had a position from that 
time of great interest to the country, and, through this coun- 
try, to the world; but no such aid coming from individual or 
state, vainly applied to, there is only the record of what might 
have been—another of the many cases where the inventor was 
ready, but the age was not.” 

Another locomotive was made by an American citizen before 
any English locomotives were imported. In George W. Smith’s 
notes to Wood’s Treatise on Railroads, published in 1882, refer- 
ring to the tubes used on the Rocket engine, made for the 
Liverpool and Manchester Railway, he says: “ Boilers, contain- 
ing flues or tubes, filled with water or heated air, have repeat- 
edly been used for steam engines, and frequently proposed for 
locomotive engines. Their lightness and efficiency obviously 
adapted them to this purpose. In 1825 Mr. John Stevens, of 
Hoboken, New Jersey, constructed and used a locomotive en- 
gine, the boiler of which was entirely composed of tubes of 
an extremely small diameter, filled with water.” 

Soon after railway construction had advanced to the stage 
that created a demand for locomotives, several Americans de- 
signed and partially or wholly constructed them in accordance 
with plans that differed in important respects from contempo- 
raneous English machines. The pioneers of this class include 
Peter Cooper, Long and Norris, and Phineas Davis. 


IMPORTED ENGLISH LOCOMOTIVES. 


There had, however, been in England, during a score of years, 
efforts to construct locomotives, intermingled to a moderate 
extent with their practical use, and a succession of improve- 
ments, which had been tested in working operations, chiefly on 
colliery railways, befote any American railway companies had 
finished lines with the intention of using steam power, and it 
was natural that the first machines intended for actual service 
should be imported. Of the three English engines purchased 


by the Delaware and Hudson Canal Company in 1828-29, two 
were similar to the famous Rocket. They were first put in 
working order at the West Point Foundry, in New York, at 
which establishment the first American engine ordered for 
actual service was constructed, but the English locomotives 
bear little outward resemblance to that engine, which was the 
“Best Friend,” used on the South Carolina Railroad. 

At that day, as at all subsequent periods, the locomotive was 
pre-eminently a progressive machine, improvements being fre- 
quently made, and it is supposed that a number of the early 
English locomotives sent over to this country, soon after the 
arrival of those forwarded to the Delaware and Hudson, were 
of the Planet type. It represented important improvements 
on the Rocket, which won the prize offered by the Liverpool 
and Manchester. As the Planet type may perhaps be regarded 
as the model of practical American locomotive construction, to 
a greater extent than any other type, the following contempo- 
raneous description of its first public performances, which 
originally appeared in a Liverpool paper, is republished here:— 

“On Saturday last (4th December, 1830), the Planet engine, 
Mr. Stephenson’s, took the first load of merchandise which has 
passed along the railway from Liverpool to Manchester. The 
team consisted of 18 carriages, containing 135 bags and bales of 
American cotton, 200 barrels of flour, 63 sacks of oatmeal, and 
34 sacks of malt, weighing altogether 51 tons, 11 cwt.,1 quarter. 
To this must be added the weight of the wagons and oil-cloths, 
viz., 23 tons, 8 cwt., 8 quarters. Tender, water, and fuel, 4 tons, 
and 15 persons on the team, 1 ton, making a total of exactly 
eighty tons, exclusive of the weight of the engine, about 6 tons. 
The journey was performed in 2 hours and 54 minutes, exclud- 
ing three stoppages of 5 minutes each (only one being neces- 
sary under ordinary circumstances), for oiling, watering, and 
taking in fuel; under the disadvantages also of adverse wind, 


-and of a great additional friction on the wheels and axles, owing 


to their being entirely new. The team was assisted up the 
Ramhill inclined plane by other engines, at the rate of 9 miles 
an hour, and descended the Sutton incliné at the rate of 163 
miles an hour. The average rate on the other parts of the road 
was 123 miles an hour, the greatest speed on the level being 153 
miles an hour, which was maintained for a mile or two, at dif- 
ferent periods of the journey.” 

Mr. George W. Smith’s appendix to Wood’s Treatise on Rail- 
roads, published in 1882, in referring to engines which were 
probably of the Planet description, and also early American 
locomotives made at the West Point foundry, says:— 

“ A locomotive of the latest pattern (made by Robert Stephen- 
son, of Newcastle-upon-Tyne, England), has been imported by 
the New Castle and Frenchtown. The spokes of the wheels 
are wrought-iron tubes, bell-shaped at their extremities; the 
rim and hub cast on them—the union being effected by means 
of boring: The wheels are encircled by a wrought-iron tire and 
flange—the latter is very diminutive, and will require enlarge- 
ment. The weight of the engine is not adapted to a railway of 
slender proportions, composed of timber and light rails. 

A locomotive, weighing 12,742 pounds, made by R. Stephen- 
son, at. Newcastle-upon-Tyne, England, was tried on this road 
by the company. The wheels are of wood, the tires wrought 
iron. The weight injured the railway. Another locomotive, 
also owned by the company, made at West Point, weight 6,758} 
pounds, wheels 4 feet 8 inches in diameter, is in use; the aver- 
age speed, with a load of 8 tons, is 15 miles per hour, although 
30 miles per hour have been accomplished with this load on 
the railway. 

Three locomotives are now in operation on the South Caro-_ 
lina Railroad; one of them is supported on eight wheels—it was 
made at West Point.” 

The very early eight-wheeled locomotive here referred to was 
presumably constructed in compliance with a suggestion of 
Horatio Allen, chief engineer of the South Carolina Railroad, 
to the effect that by distributing the weight of the locomotive 
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on eight wheels the pressure upon the light wooden railway 
would be diminished. 


DEFECTS OF ENGLISH LOCOMOTIVES. 


The best of the English engines of that day were not intended 
for use on the fragile wooden rails, the heavy grades, and sharp 
curves of American lines, and as they were made to burn coke, 
and not wood, and were not provided with the spark arresters 
necessary for wood-burning locomotives, they failed to serve 
the intended purpose to the desired extent. Modifications were 
evidently needed to compensate for the difference between the 
fragile, cheap, and crooked heavy-grade American lines, and 
the expensive and relatively solid, straight, and level English 
lines, and for the difference between wood- and coke-burning 
locomotives. One of the first of the improvements, which has 
since been almost universally used on American locomotives, 
was the introduction of the locomotive truck, or bogie, of four 
wheels, underneath the front of the engine, which was sug- 
gested by Mr. John B. Jervis, one of the most distinguished of 
the early American civil engineers, when the first American 
locomotives intended for actual service were being constructed 
at the West Point Foundry. Its particular object was to sup- 
port'and govern the machine in running over curves. It is 
claimed that a similar device was embraced in a design of a 
locomotive by Long and Norris in 1829. An excellent substi- 
tute was also applied by Mr. Isaac Dripps to the English loco- 
motives imported by the Camden and Amboy. Many other 
improvements were introduced from time to time, and the 
work of changing details is always progressing, with varying 
results. But the increased aid attained in traversing uneven or 
poorly constructed roads, by the use of the forward trucks or 
bogies, the power to ascend heavy grades, and the construction 
of spark arresters, were among the most notable of early Ameri- 
can achievements, and they were soon succeeded by numerous 
useful inventions, which had the general effect of increasing 
the strength, speed, and power of locomotives, as well as their 
weight. The alteration or construction of locomotives was at- 
tempted, in a crude fashion, at various places. In a few cases 
the foundation was laid for gigantic establishments, while in 
other instances the novel undertaking was abandoned. While 
these native industries were being developed a few additional 
locomotives were also imported from England. One of the 
earliest of these imported locomotives was probably brought 
here for use on the New Castle and Frenchtown Railroad, and 
one of the most famous is still in existence, and it is claimed 
that at the time it was manufactured it was the best engine 
that had been made. It is the John Bull, ordered by Mr. 
Robert L. Stevens, for the use of the Camden and Amboy, in 
the fall of 1830, and built by Robert Stephenson & Co., New- 
castle-on-Tyne. It arrived at Bordentown, New Jersey, in 
August, 1831. A trial trip was made early in September, 1831, 
and an exhibition of its powers before members of the legisla- 
ture of New Jersey in November of that year facilitated the 
passage of a bill granting to the company the privilege of using 
locomotive power. This locomotive was exhibited at the Cen- 
tennial Exposition in 1876, and at the Railway Exposition in 
1883, and it has since been permanently deposited in the Na- 
tional Museum at Washington. It was in active service for 
more than thirty years. 

The following statements relating to this engine are attributed 
to Mr. J. Elfreth Watkins, who had charge of the railway curi- 
osity department of the National Museum at the time they 
were made: “This engine when it arrived in the country was 
substantially as it now is—with inside cylinders, four driving- 
wheels, and multitubular boiler. The driving-wheels originally 
had cast-iron hubs, and locust spokes and felloes, and a tire 
about five inches wide and flanged, shrunk on like the tire of 
an ordinary cart-wheel. There was no head-light, no bell, and 
no pilot. The steam-pipes were inside the boiler, and the dome 
was right over the fire-box. In the dome was a lock-up safety- 
valve, which the engineer could not reach. There was no cab, 
and no tender came with the engine. To take its place, when 
the first experiments were made, a tender was made of an ordi- 
nary construction car, with a whisky barrel to hold the water, 
which was fed to the engine through hose made by a shoe- 
maker out of leather, connected with the tank by waxed 


thread. When this engine arrived in this country it was the 

most perfect locomotive in the world. It had been built by 
George Stephenson’s firm as an improvement on the Planet, ° 
which, built in 1830, was the first engine which had the com- 

bination of horizontal cylinders, multitubular boiler, and the 

blast pipe. The ‘John Bull’ was the first engine running in 

this country which possessed these three essential features of a 

locomotive, for lack of which earlier engines in both countries 

were comparative failures.” 

MR. DRIPPS APPLIES A PILOT TO THE JOHN BULL LOCOMOTIVE. 

In preparing the John Bull and fourteen other engines of 
similar design, the machinery of which was ordered and made 
in England, for actual service, Mr. Isaac Dripps, who had from 
the outset and during a protracted period the direction of 
motive power on the Camden and Amboy, adopted a peculiar 
device to enable the rigid English locomotives to turn curves, 
which differed from that devised by Mr. Jervis, but was also 
very effective. It consisted in the placing of two small wheels 
under a projection of the locomotive which corresponds in 
location with the modern cow-catcher, and formed the pilot. 
As an aid to this device, in facilitating the turning of curves, 
one of the forward driving-wheels of the locomotive was so 
arranged as to move around the axle instead of turning with 
it. By these ingenious arrangements the curve-turning diffi- 
culty was completely overcome, not only on the John Bull but 
on fourteen other engines of a similar pattern, which remained 
in active service for about a score of years. 

Another locomotive, called John Bull, was used on an early 
New York railroad. The Baltimore and Susquehanna (now 
the Northern Central) imported an English locomotive, called 
the Herald, at an early date. Orders for a few other English 
locomotives continued to be intermingled with contempor- 
aneous orders for American machines during several years, 
and at the outset considerable inconvenience and disappoint- 
ment resulted from the failure of the English works to adopt 
devices necessary to meet the difficult conditions existing on 
most of the early American lines, and from the lack of the re- 
quisite facilities for satisfactory work in pioneer ‘American 
shops. 

EARLY AMERICAN LOCOMOTIVES. 

On the portion of the Baltimore and Ohio first constructed 
and on various other early lines, notably the Mohawk and 
Hudson, the Philadelphia and Germantown, the Camden and 
Amboy, and Philadelphia and Columbia, horse power was 
originally used to draw cars. The South Carolina Railroad is 
said to be the first railway in this or any other country which 
was constructed from the outset with the understanding that 
locomotives only were to be employed, but even on it vehicles 
drawn by horses were used to a limited extent before locomo- 
tives were procured. As the first section of the Baltimore and 
Ohio abounded with sharp curves the question arose whether, 
on such a line, locomotives could ever be successfully sub- 
stituted for horses. The prevailing opinion in England at that 
time was that locomotives could neither ascend heavy grades 
nor turn very sharp curves. It was mainly to demonstrate that 
this view was erroneous, and that the curves on the Baltimore 
and Ohio were not too sharp to permit the use of such forms 
of a locomotive as could be constructed, that Peter Cooper 
made a locomotive which, although it was so diminutive that 
it was little more than a working model, fully accomplished its 
intended purpose. It is generally regarded as the first Ameri- 
can locomotive, and probably was, if the previous efforts of 
Evans and Stevens, heretofore referred to, are not considered. 
A locomotive of a size adapted for continuous service was also 
made by Long & Norris, which was probably designed and may 
or may not have been completed before 


THE TRIAL TRIP OF THE COOPER LOCOMOTIVE. 


That trial trip was made on August 28th, 1830, and a con- 
temporaneous account which, it is said, was written by Ross 
Winans, published in the Baltimore Gazette, of September 2d, 
1830, says it “tested a most important principle, that curva- 
tures of 400 feet radius offer no material impediment to the 
use of steam power on railroads when the wheels are con- 
structed with a cone on the principles ascertained by Mr. 
Knight, chief engineer of the Baltimore and Ohio Railroad 
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Company, to be applicable to such curvatures. The engineers 
in England have been so decidedly of opinion that locomotive 
steam engines could not be used on curved rails, that it was 
much doubted whether the many curvatures on the Baltimore 
and Ohio Kailroad would not exclude the use of steam power. 
We congratulate our fellow citizens on the conclusive proof 
which removes for ever all doubt on this subject, and estab- 
lishes the fact that steam power may be used on our road with 
as much facility and effect as that of horses, and at a much re- 
duced expense.” 


PIONEER LOCOMOTIVE WORKS. 


Outlines of the history of the successful and enduring loco- 
motive works have been published, and if the rule of the sur- 
vival of the fittest can properly be applied to such subjects, it 
would be difficult to give too much credit to the men identified 
with the establishment and continuance of the Baldwin Loco- 
motive Works, and Rogers’ works at Paterson. But it is no- 
ticeable that there were a number of pioneers who have left no 
business successors to eulogize their labors and perpetuate their 
memories. Colonel W. Milnor Roberts states that when he was 
instructed by the directors of the Cumberland Valley road (of 
which 50.50 miles were in operation in 1836) to procure the 
construction of a number of locomotives, “there were compara- 
tively few locomotive manufactories in the United States, and 
they were on a small scale,” and that he “went to Alexandria, 
Virginia, where there was a locomotive establishment, and 
made a contract for locomotives to be delivered in a few 
months.” He adds: “I then went to New Castle, and made a 
contract for another locomotive, and then took the boat for 
Philadelphia. There were two locomotive works in that city, 
Baldwin’s and Mr. Norris’. Baldwin had so much work in pro- 
portion to his force that he could not engage to deliver any in 
the time named. I made a contract with Norris for two at 
first, and two more afterwards. I then proceeded to Boston 
and Lowell, and I thought the Lowell road better than any I 
had yet traveled on. Lowell, even then, was a great manufac- 
turing town, although comparatively in its infancy. I admired 
the appearance of the town, manufactories, crowds of girls, and 
the fine machine shops. Major Whistler was very obliging in 
showing me through the works, which, for that early period in 
railroading, were on a large scale, and well worth seeing. He 
soon informed me that they were so overrun with orders that 
they could not attempt to make any engines for our company. 
I then returned to Philadelphia and Carlisle, and then to New 
Castle, where I tested the engine, and found it to work satisfac- 
torily.” 

He also says that he witnessed the “first experiment of ap- 
plying steam to a trumpet. This was between 1831 and 1833,” 
and that it was his impression “that this preceded the intro- 
duction of the locomotive steam whistle.” 

The fact that Mr. Roberts found a locomotive establishment 
at New Castle, with which he made a contract, at that period, 
was due to the circumstance that locomotives forwarded from 
England for use on the New Castle and Frenchtown Railroad 
had first been landed at that point, and their machinery put 
together there, and this New Castle and Frenchtown Railroad 
was one of the first lines in the United States, if not the first, 
on which regular passenger movements in cars drawn by loco- 
motives were commenced, as it was an important link in a 
favorite Atlantic coast through route between northern and 
southern sections of the country. It was chartered February 
7th, 1829, and opened in 1882, and a portion of the road now 
forms part of the Philadelphia, Wilmington and Baltimore. 
The Boston and Lowell Railroad, which he refers to as one of 
the best of the early lines, was chartered June 8th, 1830, and 
opened June 26th, 1835. The main line extended from Boston 
to Lowell, and was 26.35 miles in length. One of the most im- 
portant of the early locomotive works of New England was 
established by Hinckley & Drury in Boston. 

THE LONG & NORRIS AND NORRIS LOCOMOTIVE WORKS. 


In connection with early locomotive construction, the works 
started by Col. Stephen H. Long and William N orris in Phila- 
delphia, deserve special mention. Septimus Norris, in a com- 
munication dated Philadelphia, May 23d, 1856, and published in 
Colburn’s Railroad Advocate, of June 14th, 1856, after referring 
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to movements in England, says: “Now we have seen what Eng- 
land was doing, let us see what was going on in the United 
States. Col. S. H. Long, of the United States Topographical 
Corps of. Engineers, and William Norris, Esq., a gentleman of 
acknowledged scientific attainments, were at this very time ex- 
perimenting in the building of locomotives; and as early as 
May, 1829, they designed a locomotive to burn anthracite coal. 
The engine was arranged with two driving-wheels, five feet in 
diameter, placed in front of the fire-box; the cylinders outside, 
the front part of the engine resting upon a four-wheel truck, 
turning and resting on a centre bearing, in connection, and made 
fast to a bolster running across the truck frame. The pecu- 
liarity of the boiler was in the arrangement of the tubes, there 
being two sets, and between which was a space of some twenty 
inches, forming a combustion chamber for the gases and 
smoke. There was also attached to the boiler a fan-blower, 
driven by the exhaust steam, which was operated upon by the 
engineman at pleasure. This was used to produce artificial 
draught. . . . Long & Norris built an engine called the 
Black Hawk, which performed with only partial success on the 
Boston and Providence Railroad, also upon the Philadelphia 
and Germantown road in 1830. William Norris was undoubt- 
edly the original designer of the accepted and adopted Ameri- 
can locomotive, and to him alone belongs the credit of having 
built the first, and most thoroughly successful locomotive in 
the United States. His plans were unlike anything then 
known. The cylinders were placed outside, as in the Rocket, 
using wrought-iron frames, with the expansion, also a four- 
wheel pivoting, centre-bearing truck, also four eccentrics, 
These were the distinguishing features of William Norris’s 
locomotive. In December, 1830, Long & Norris patented 
chilled driving-wheel tires, with different modes of fastening 
the tire to the centre, also the introduction of a heater, for 
heating the feed water before entering the boiler. January 
17th, 1833, they originated and patented the four eccentrics 
and four eccentric rods, for working the valves of locomotive 
engines. December 380th, 1833, they also originated and 
patented the double valve, using the auxiliary valve as a cut- 
off, to work the steam expansively. In 1835, William Norris 
(who was then alone, Col. Long having withdrawn all interest 
from the firm), commenced the construction of an engine after 
his own ideas, based upon mechanical principles and science, 
with fixed opinions, he having seen, examined, and experi- 
mented with all known plans and proportions of locomotives 
in England and this country, looking closely to the very life 
and main spring of the engine, the valve motion and its ap- 
pendages. This engine, the crowning point of all his efforts, 
was produced, and proved itself most successful, having per- 
formed a duty far beyond his most sanguine expectations. 

The George Washington ascended the inclined plane upon the 
Philadelphia and Columbia Railroad, which is a grade rising 
one in 14,4, feet, or 359 feet per mile, taking up a load of some 
53 persons, seated in two passenger cars, repeatedly coming to 
a stand on the grade, and again moving off with the load. After 
reaching the summit the engine was turned round, and came 
down head foremost, stopping in its descent. Here was a tri- 
umph, and to this day no other locomotive has ever attempted 
such a feat. Notice was made of it in the public journals of 
England, copied from the Philadelphia papers, which was ridi- 
culed by all, calling it a Munchausen story, yet the English en- 
gineers could not be convinced of the fact until William Norris, 
in 1839, sent a single locomotive to England to run upon the 
Birmingham and Gloucester Railway, which performed a greater 
duty upon the Lickey inclined plane than he guaranteed. This 
caused the confirmation of a further order for 16 additional 
ones, which were built by William Norris in Philadelphia, and 
shipped to England in 1839 and 1840. This was a great tri- 
umph for an American engineer. It led to extended orders, 
and for several years afterwards William Norris continued to 
send from his workshops in Philadelphia some 170 engines to 
France, Germany, Prussia, Austria, Belgium, Italy, and Saxony. 
The performance of the Norris engines on the Lickey incline 
was so successful that the fixed power was at once abandoned, 
and the working power of this part of the line was reduced, 
comparatively, to so small a sum that the shares of the. com- 
pany advanced £5 each.” 
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The Norris works held a leading position for a number of 
years in the magnitude of their operations, the speed of their 
locomotives, and readiness to adopt important improvements. 


BALDWIN LOCOMOTIVE WORKS. 


Although the first American locomotive continuously used in 
actual service was probably built at the West Point Foundry 
for the South Carolina or Charleston and Hamburg Railroad, 
Mr. Baldwin a few years later received an order to construct one 
engine for that road, which, it is said, was his second locomotive 
intended for actual service, the first having been built for the 
Germantown or Philadelphia, Germantown and Norristown road 
in 1832. Of this first Baldwin locomotive, which was called Old 
Ironsides, it is stated that its weight was 5 tons; driving wheels, 
54 inches in diameter; cylinders, 9} X18 inches, and that wood 
was used for spokes and rim of the wheels, as Well as for the 
frame of the engine. It closely resembled the English locomo- 
tives, but the Baldwin works soon began to adopt important 
improvements, some of which were invented by Mr. Baldwin, 
and others. purchased from other inventors. A sketch of the 
Baldwin works contains the following reference to the period 
between 1830 and 1840:— 

“The founder of the establishment was Matthias W. Baldwin, 
who learned the jewelry trade in 1817. He had a small shop, 
but in 1825 went into partnership with David Mason, a machin- 
ist, in the manufacture of bookbinders’ tools and cylinders for 
calico printing. In devising a steam engine which should oc- 
cupy the least space in his shop, Mr. Baldwin, about 1830, hit 
upon an upright engine of so novel and ingenious a form that 
attention was immediately attracted to it, and Mr. Baldwin re- 
ceived orders for others of the same pattern. This original 
stationary engine is still in good condition, and is carefully pre- 
served at the works. In 1829-30 the use of steam as a motive 
power on railroads had begun to engage the attention of Ameri- 
can engineers. A few locomotives had been imported from 
England, and one had been constructed at the West Point 
Foundry, in New York city. To gratify the public interest in 
the new motor, Mr. Franklin Peale, then proprietor of the 
Philadelphia Museum, applied to Mr. Baldwin to construct a 
miniature locomotive for exhibition at his establishment. With 
the aid only of the imperfect published descriptions and sketches 
of the locomotives which had taken part in the Rainhile com- 
‘petition in England, Mr. Baldwin undertook the work, and on 
April 25th, 1831, the miniature locomotive was put in motion 
on a circular track, made of pine boards covered with hoop 
iron, in the rooms of the museum. Two small cars, containing 
seats for four passengers, were attached to it, and the novel 
spectacle attracted crowds of admiring spectators. 

In the same year, 1831, Mr. Baldwin received an order from 
the Philadelphia, Germantown and Norristown Railroad Com- 
pany, whose line was operated by horse power, for a locomo- 
tive. He undertook the work, and, guided by an inspection of 
the parts of an English locomotive, and by his experience with 
the Peale model, finally completed an engine which was chris- 
tened ‘Old Ironsides,’ and tried on the road November 234d, 
1832. It was put at once into service, and did duty on the 
Germantown road and others for over twenty years. The 
Tronsides was a four-wheeled engine, modeled on the English 
practice of that day, and weighed something over five tons. 
The price of the engine was to have been $4,000, but some 
difficulty was found in procuring a settlement. The company 
claimed that the engine did not perform according to contract, 
and objection was also made to some defects in it. After these 
had been corrected as far as possible, however, Mr. Baldwin 
finally succeeded in effecting a compromise settlement, and re- 
ceived from the company $3,500 for the machine. The Iron- 
sides subsequently attained a speed of thirty miles per hour, 
and so great were the wonder and curiosity attached to it that 
people eagerly bought the privilege of riding behind it. 

It was some time before Mr. Baldwin secured an order for 
another, but the subject had become singularly fascinating to 
him, and he made the most careful examination of every im- 
provement, and experimented for himself. By the time the 
order for the second locomotive was received, Mr. Baldwin had 
matured this device, and was prepared to embody it in practi- 
cal form. The order came from Mr. E. L. Miller, in behalf of 


the Charleston and Hamburg Railroad Company, and the en- 
gine bore his name, and was completed February 18th, 1834. 
It was on six wheels, one pair being drivers, four and a half 
feet in diameter, with half-crank axle placed back of the fire- 
box, and the four front wheels combined in a swiveling truck. 
The driving wheels, it should be observed, were cast in solid 
bell metal. These wheels soon wore out, and the experiment 
was not repeated. This locomotive weighed seven tons and 
eight hundredweight. About the same time other orders were 
received, and five locomotives were completed in 1834. These 
early locomotives were the type of Mr. Baldwin’s practice for 
some years. The subsequent history of the various improve- 
ments is identical with the history of locomotive engineering 
in this country. 

Patents were taken out or held by Mr. Baldwin for the vari- 
ous improvements to his locomotives September 10th, 1834; 
June, 1834; April 8d, 1885; August 17th, 1835; December 31st, 
1840; August 25th, 1842, and many at more recent dates. Four- 
teen engines were constructed in 1836, forty in 1837, twenty- 
three in 1838, twenty-six in 1839, and nine in 1840. During all 
these years the general design continued the same, but three 
sizes were furnished, as follows:— 

First class Cylinders, 12}X16 in.; weight, loaded, 26,000 
i 


pounds. 

Second class.—Cylinders, 12X16 in.; weight, loaded, 23,000 
pounds, 

Third class.—Cylinders, 10} X16 in.; weight, loaded, 20,000 
pounds. 


The financial troubles of 1836 and 1837 had their effect on the 
demand for locomotives, as will be seen in the decrease in the 
number built in 1838, ’89, and ’40. In May, 1837, the number 
of hands employed was three hundred, but this was reduced 
weekly. April 9th, 1839, Mr. Baldwin associated himself with 
Messrs. Vail and Hufty, and the business was conducted under 
the firm name of Baldwin, Vail & Hufty-until 1841, when Mr. 
Hufty withdrew, and Baldwin & Vail continued the construc- 
tion of more powerful locomotives, and Mr. Baldwin, after care- 
ful consideration of the subject, took steps to supply a ‘geared 
engine,’ and the success of the first locomotive constructed 
under his new patent of 1840 was unprecedented. Only one of 
these was, however, built. The problem of utilizing more or 
all of the weight of the engine for adhesion remained, in Mr. 
Baldwin’s views, unsolved.” 

EARLY LOCOMOTIVES ON COLUMBIA AND PHILADELPHIA RAILROAD. 

One track of the Columbia and Philadelphia Railroad was 
formally opened throughout its entire length, so as to be avail- 
able for the use of locomotive power; in April, 1834. The loco- 
motive used was the Black Hawk. The distinguished official 
passengers, including the canal commissioners and a number 
of members of the legislature, were conveyed from Columbia 
to Lancaster in fifty-five minutes, and on the following morn- 
ing at eight o’clock the journey from Lancaster was commenced. 
A contemporaneous account states that the “train arrived at 
the Gap at ten, passed with ease the works there constructed, 
and arrived at the head of the inclined plane near the Schuyl- 
kill at half-past four in the afternoon, having made the trip in 
eight hours and a half, all stoppages for taking in water, receiv- 
ing and discharging passengers, and incidental delays included. 
If it be borne in mind that the engine is one of very limited 
power, that the number of passengers was large, the weight of 
cars and baggage very considerable, and that the passage was 
made under the disadvantages inseparable from first attempts, 
all will concur in awarding to the engineer, and those in charge 
of the locomotive and train of cars, great praise for their skill 
in effecting so successful and gratifying an issue of the under- 
taking.” 

Of the first locomotive Mr. Baldwin built for the common- 
wealth of Pennsylvania, which was called the Lancaster, and 
completed in June, 1834, and which weighed 17,000 pounds, it 
was reported that it hauled at one time nineteen loaded burden 
cars over the highest grades between. Philadelphia and Colum- 
bia. This was characterized by the officers of the road as an 
“unprecedented performance,” and it probably was, but in 
estimating the magnitude of the service performed the fact 
should be remembered that the burden. cars of that era were 
very diminutive affairs, in contrast with their successors, 
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EARLY LOCOMOTIVES. 


The locomotives used on the Columbia and Philadelphia 
Railroad from 1839 up to a period some ten years or more later 
were obtained from various manufacturers, viz., M. W. Bald- 
win, Richard Norris & Sons, and Eastwick & Harrison, of Phila- 
delphia; Dotterer & Son, of Reading; John Brandt, of Lancaster; 
and Ross Winans, of Baltimore. 

All the engines in use in 1839, and for some time later, had 
single drivers, none of them having more than a single pair of 
wheels, exclusive of the pony truck. During the period from 
1839 to 1854 the weight of new locomotives obtained gradually 
increased from about seven tons to about fifteen tons. A lead- 
ing point of difference between the early Baldwin and Norris 
engines was the use of a crank axle on the former, anda straight 
axle on the latter. For some time opinions differed in regard 
to the respective merits of these devices, and the final decision 
was in favor of the straight axle, partly on account of the ex- 
pense sometimes caused by the use of the crank axle, and 
partly because it was believed that straight-axled engines could 
be more promptly started. Three engines purchased from East- 
wick & Harrison also had straight axles. They were considered 
the swiftest locomotives on the road, and they were, therefore, 
employed in hauling passenger trains. During the fifth decade 
four-wheeled engines were introduced. The locomotives made 
by John Brandt, at Lancaster, were very satisfactory. Two en- 
gines procured from Ross Winans were known as crabs. They 
were four-wheeled, had vertical boilers, and were specially in- 
tended for burning anthracite coal. They had the reputation 
of “pulling like elephants,” but it was difficult to keep the flues 
in proper order, leakages being frequent, and on this account 
they were sometimes disabled on the road. 

As with all other early American locomotives there were no 
cabs in 1839, and when their introduction was proposed a few 
years later, the locomotive engineers strongly objected to their 
use, for the reason that they believed the perils to which they 
would be exposed in case an engine was overturned or thrown 
off the track would be materially increased by confinement in 
a cab. 

One of the greatest of the early difficulties experienced in 
the repair-shops at Parkesburg arose from the fact that the 
nuts and bolis used on the locomotives procured from a num- 
ber of different establishments were of different sizes and pat- 
terns, every bolt having its own corresponding nut, and the 
adoption of effective remedies for this multiplicity of sizes and 
shapes proved very useful. 

This difficulty was heightened by the tendency to unneces- 
sarily increase the number of establishments from which loco- 
motives were purchased, by the pressure of political influence, 
while state management prevailed. Other outgrowths of party 
management were the actual or threatened dismissal of promi- 
nent employés for partisan reasons, the occasional purchase of 
inferior bituminous coal, and an. attempt to convert a locomo- 
tive into an anthracite coal burner which only resulted in 
spoiling a good engine. 

THE PARKESBURG SHOPS 


were located midway between Philadelphia and Columbia, and 
all general repairs of locomotives were made at them for years. 
The only provision at either end of the line was furnished by 
blacksmiths and helpers, who were in readiness to perform 
such labors as locomotive engineers considered necessary. 

A pay roll of the Parkesburg shops for September, 1848, 
shows that the official title of the road then was the Columbia 
and Philadelphia Railroad (although at a later date it was 
styled the Philadelphia and Columbia Railroad, and the report 
of its superintendent for 1855 gives it that title). The number 


of employés was 31, including one manager, Mr. Edwin Jefferies, | 


one foreman, thirteen machinists, three blacksmiths, one cop- 
persmith, two file makers, one pattern maker, three carpenters, 
one stationary engineer, four assistants, and one watchman. 
The aggregate amount of the pay roll of these 31 men for that 
month was $1,087.88. 

The pay roll of locomotive engineers and firemen employed 
on the Columbia and Philadelphia Railroad during the month 
of August, 1843, shows that their number was 40—twenty engi- 
neers and twenty firemen. ‘The standard rate of wages at that 
time and for some years previous to and subsequent to that 
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period was $2 per day for engineers and $1.25 per day for fire- 
men, the time paid for being that in which actual service was 
performed, and all accounts being verified by affidavits. The 
total payments for that month were $990 for engineers and 
$674.36 for firemen. Of the twenty engineers two were em- 
ployed on a night line, two on a fast line, and sixteen in run- 
ning “burden” or freight trains. 

Of the forty men in service at that time, only five are known 
to be living now (1886), and several were killed by accidents on 
the road. One of these accidents, by which an engineer and a 
fireman lost their lives, led to the introduction of 


SAFETY CHAINS, CONNECTING THE LOCOMOTIVE AND TENDER, 


on that road and others. The men were standing with one 
foot on the locomotive and another on the tender, when the 
coupling suddenly broke, and they fell to the ground, and were 
run over by the train. Previous to that time the coupler fur- 
nished the only connecting link between the locomotive and 
the tender. 

Another novel incident led to 


THE INTRODUCTION OF SAND BOXES, 


It occurred on a section known as Grasshopper Level, a few 
miles east of the city of Lancaster, and happened during a sea- 
son when grasshoppers were so numerous that, in addition to 
becoming a devouring pest on the adjacent farms, they im- 
peded, and in some instances temporarily prevented, the pro- 
gress of trains on the railway. One of the remedies adopted 
was to keep men stationed on the track to sweep the grasshop- 
pers off, as they accumulated in immense throngs, but the aid 
derived from this expedient not being sufficient to fully meet 
the emergency, arrangements were made for the first time on 
that road to provide sand boxes. 


THE PHINEAS DAVIS LOCOMOTIVES. 


An extract from an early report of the Baltimore and Ohio 
Railroad Company, which is published in Hazard’s Register of 
April, 1833, gives a detailed account of the results of experi- 
ments, continued during a period of 30 days, with a locomotive 
steam engine called the Atlantic, which had been constructed 
by Messrs. Davis & Gartner, of York, Pennsylvania, It is stated 
that these experiments were made “for the purpose of ascer- 
taining, practically and conclusively, the applicability of steam 
power upon that road, and with the further view of testing its 
comparative expense and advantages with animal power.” The 
engine is described as weighing 53 tons, exclusive of water, and 
as having two cylinders, of 10 inches diameter each, with a 
stroke of 20 inches, and working on road wheels of 3 feet 
diameter. Its performances consisted of drawing five cars, 
weighing about 18 tons, at an average speed of about 12 miles 
per hour. But on several occasions a load of 30 tons, exclusive 
of the engine and tender, was drawn 13 miles within an hour. 
This engine was designed specially for speed, and the report 
said that the builders were then making a freight engine which 
was expected to draw 100 tons from 6 to 8 miles per hour. The 
Atlantic’s performances were highly economical as compared 
with the horse power then used, as her daily labor involved 
only an expense of $16; while the total expense of the animal 
power needed to accomplish the same results was $33—a saving 
of $17 per day, or upwards of $500 per month. 

This locomotive, Atlantic, was the outgrowth of the success- 
ful competition of Mr. Phineas Davis for a prize of $500 offered 
by the Baltimore and Ohio, in 1830, to the constructor of a 
locomotive which would draw 15 tons, gross weight, 15 miles 
an hour. An engine previously constructed complied with 
these conditions and its pattern was adopted, but the Atlantic 
was an improvement on the first machine. It is stated that 
Mr. Davis was a Quaker, and that his first locomotive was com- 
menced in York in 1831 and taken to Baltimore in February, 
1832. He was made master of machinery of the Baltimore 
and Ohio, and soon after completing the Atlantic he designed 
the Arabian, exhibited at the Chicago Railway Exposition of 
1883. Shortly before it was opened a sketch of the Arabian 
appeared in the Washington Republican, which included the 
following extract:— 

“Then Mr. Davis designed the Arabian. This engine was 
built at the company’s shops, under the supervision of its de- 
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siener. It went into service June, 1834. It has been carefully 
taken care of and repaired, and, with very little difference, is 
precisely the same engine that it was forty-nine years ago.. It 
is a geared engine, having a vertical cylinder with walking 
beam. It has four driving-wheels, each thirty-six inches in 
diameter, or nearly one-half the size of the drivers used on 
modern passenger loconiotives. The weight of the Arabian is 
thirteen tons, about one-third that of the modern locomotive. 
Its tractive power is 6,000 pounds. It used to have its fans con- 
nected with the exhaust, but these became broken, and no 
attempt has been made to restore them. With this exception 
it is the same engine as when first made. It is in active service 
at the Mount Clare yards, and works as well now as when first 
put on the road. It was for many years a passenger engine, 
drawing trains on both the Washington branch and the main 
stem. So far as could be learned it had never met with an 
accident, never jumped a rail or run off the track, with one 
exception. That exception was a notable one. Before it was 
finished Mr. Davis promised the workmen engaged in the 
shops—some three hundred—to take them and their families 
on the train drawn by the Arabian as far as it went, then to go 
to Washington and have dinner at Brown’s (now the Metropol- 
itan) Hotel. The Washington branch was then opened nearly 
to Bladensburg. The trip was made, William Duff being the 
engineer. Just west of Jessup’s Cut, 183 miles this side of Bal- 
timore, the Arabian ran off the track. Mr. Davis was sitting 
with Mr. Duff when the accident occurred. The engine rolled 
onits side. Neither Duff nor anybody else on the train was 
hurt, even in the least, but Mr. Davis. He was killed. There 
seemed to be a special fate in the matter. Nobody could ever 
tell why the Arabian ran off the track. There was no evidence 
ever shown, although the fullest investigation was made, that 
any cause existed to throw it off.” 

After the death of Mr. Davis, the construction of locomotives 
was continued at Baltimore, by Ross Winans, at first in connec- 
tion with a partner, and subsequently on his own account. He 
adopted a type which became popularly known as Ross Winans’ 
grasshoppers, and subsequently built “crab” engines. 


THE ROGERS LOCOMOTIVE WORKS, 


Horatio Allen relates that he urged the members of the 
firm which built the first locomotive at Paterson, New Jersey, 
to engage in that business. It was then known as Rogers, 
Ketchum & Grosvenor, and the first locomotive, the Sandusky, 
was built in 1837. This locomotive had been built for the New 
Jersey Railroad and Transportation Company, but it was pur- 
chased by the Mad River and Lake Erie and shipped to Ohio. 
It had been commenced in 1885, after a considerable amount 
of preliminary work before that year. In connection with 
these efforts the Paterson, New Jersey Press, says:— 

“After the success of the ‘Sandusky’ was assured, the firm 
of Rogers, Ketchum & Grosvenor continued to build locomo- 
tives. The next one was built for the New Jersey Railroad 
and Transportation Company, and was named the ‘Arreseoh, 
No. 2.’ This, which was larger than the ‘Sandusky,’ was also 
a success. For this, also, Mr. Swinburne made the plans, serv- 
ing as draughtsman, pattern-maker, superintendent of con- 


struction, and foreman of foundry, blacksmith and machine 
shop. There was not another foreman beside in any depart- 
ment. The shop where the first locomotives were built was 
40 X100, two stories in height. From thirty to forty men were 
employed. After five or six engines had been built the works 
were greatly extended, until they were 40 X 200, three stories, 
of brick. Later, still further additions were made, and the de- 
mand for engines came in from every direction, from the east, 
west, north, and south.” 

An intelligent and experienced locomotive engineer, Mr. 
George Hollingsworth, who commenced running a locomotive 
in 1838, when interviewed by a representative of the American 
Machinist, in 1883, gave the following replies in regard to the 
early English engines used on American roads, and the charac- 
teristics of the locomotives first built at the Rogers Locomotive 
Works:— 

“Q. What style were your English engines? 

A. They were of the John Bull type. All the boilers that 
were built in England for the Camden and Amboy folks were 
built very nearly after that pattern. They were built with a 
waist straight to the back of the furnace. The engines were 
all inside connected, but they were good running engines. 
They were bad engines to work, though, for they were hard to 
reverse. They were built with a rock-shaft right in front of the 
cylinders, and the drop hooks came right through to where the 
shaft was, and there was nothing to catch but the straight hook 
and die. So when the engines were running you could not re- 
verse them. The V hook was a little better in this respect, and 
a figure 8 hook was better still. 

But the link was what ended the trouble in reversing. These 
early engines did good work for their size. The parts were 
made in England, and sent over here to be put together. Isaac 
Dripps put up the principal portions of them. 

Q. What kind of engines were the Rogers works building 
when you knew them first? 

A. They were small inside connected engines, with one pair 
of drivers and a four-wheel truck. They built very few of 
them. Mr. Rogers went to England on a visit, and when he 
came back they began building eight-wheelers, with two pairs 
of drivers connected. The first engines of this kind had the 
main rod connected to the crank-pin outside the back drivers. 
They were outside connected engines. Mr. Rogers was one of 
the first to advocate outside connected locomotives. 

Q. Had these engines long exhaust pipes? 

A. Yes; the long exhaust pipe was used for several years. 
Then, I think, old Jim Parks proposed the short exhaust pipe. 
He was a coal-pit engineer. When they tried the short exhaust 
pipe first it did not do. The steam spread before it reached the 
smoke-stack, and caused back lash. Then they put in the pet- 
ticoat pipe, and that made the short exhaust pipe work all 
right. 

Q. Had you any steam gauges in those days? 

A. No; we had nothing but the spring balance, connected 
with the end of the safety-valve lever. They were Salter bal- 
ance springs, imported from England. Then Orton, of Elm 
street, New York, who was a pupil of Salter’s, began making 
these spring gauges, and he got all the trade.” 


NOTABLE IMPROVEMENTS OF THE LOCOMOTIVE. 


CABS, SPARK ARRESTERS, EQUALIZING BEAMS, ETC. 

N important improvement of American locomotives in 
addition to the bogie cr locomotive truck and the pilot, 
devised by Mr. Dripps, was the construction of a comfortable 
cab or sheltering place for the locomotive engineer. A number 
of improvements in wheels and tires were devised. Springs 
were applied to break the force of jars and shocks. Great 
attention was also given to devices for arresting sparks, when 
wood was used as fuel (which was the general custom), so as to 
prevent the burning of haystacks, barns, and other buildings 
adjacent to the tracks. Much trouble arose from the lack of 
satisfactory spark arresters, and many attempts to remedy this 


the English roads, because there coke was usually the fuel used, 
while here wood, and frequently pine, fed the flames of the loco- 
motive. The outpouring of sparks was frightful. Even after 
wire screens and effective methods of arranging them were 
devised, it was sometimes difficult to obtain the requisite 
amount of appropriate material, and in this as in many other 
matters, a series of new wants were developed for which no 
adequate provision had previously been made. 

The original American locomotives were nearly all wood- 
burners, and during a protracted period while spark-arresting 
inventions were undergoing a gradual process of evolution, 
with occasional failures. a-oroat) ayn ee 
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difficulty was a necessity for using smoke-stacks considerably 
higher than those now generally used,—too high, indeed, to 
pass under the roof of some wooden bridges or some overhead 
bridges,—and to overcome this defect the smoke-stacks of some 
locomotives were jointed or hinged so that they could be 
lowered when trains were proceeding over or under bridges. 
This requirement probably increased the danger that the loco- 
motive would literally become a devouring engine. At all 
events it was customary on some of the covered wooden 
bridges for a watchman to follow every train, carrying a bucket 
of water for the purpose of extinguishing fires, and notwith- 
standing this precaution some wooden bridges were burned. 

Increase of power was another desideratum, and it was re- 
ported in 1835 that the power of Baldwin engines then at work 
on the Philadelphia and Columbia, was thirty-five per cent. 
greater than that of two English engines which were also then 
in use. To Thomas Rogers, of the Rogers Locomotive Works, 
is given the credit of several important devices, one of which 
was making the driving-wheels of hollow cast iron, as a sub- 
stitute for the wooden wheels with iron tires, and another the 
use of weights on the wheels to counterbalance the momentum 
of reciprocating parts. Joseph Harrison, of Philadelphia, in 
1837, invented a useful method of distributing the weight of 
the engine evenly to the axle boxes by means of equalizing 
levers. In connection with this improvement and the circum- 
stances that gave rise to it, a sketch of locomotive advance- 
ment says:— 

“Mr. Henry R. Campbell, of Philadelphia, on February 5th, 
1836, secured a patent for an eight-wheel engine with four 
driving-wheels connected, and a four-wheeled truck in front, 
and James Brooks, of Philadelphia, built for him such a ma- 
chine, completing it May 8th, 1837. This was the first eight- 
wheeled engine of this type, and from it the standard American 
locomotive of to-day takes its origin. The engine lacked, how- 
ever, one essential feature; there were no equalizing beams be- 
tween the driving-wheels, and nothing but the ordinary steel 
springs over each journal of the driving-axles to equalize the 
weight upon them. It remained for Messrs. Eastwick & Har- 
rison to supply this deficiency; and in 1837 that firm constructed 
at their shop in Philadelphia a locomotive on this plan, but 
with the driving-axles running in a separate square, connected 
to the main frame above it by a single central bearing on each 
side. This engine had cylinders twelve by eighteen, four coupled 
driving-wheels, forty-four inches in diameter, carrying eight of 
the twelve tons constituting the total weight. Subsequently, 
Mr. Joseph Harrison, jr., of the same firm, substituted ‘“equal- 
izing beams” on engines of this plan afterward constructed by 
them, substantially in the same manner as since generally em- 
ployed.” 


INCREASE OF LOCOMOTIVE CAPACITY. 


The limited powers of the very early locomotives, and the 
nature of the first advances, are indicated by the fact that 
Jonathan Knight, civil engineer of the Baltimore and Ohio in 
1832, said: “In the year 1828 the power of the locomotive en- 
gine was no more than sufficient to propel itself up an ascent 
of 1 in 96 at the rate of 10 miles an hour, without dragging any 
load after it. In the course of two years after, however, such 
were the improvements made in this engine that it could draw 
up that ascent a train of cars weighing, with their freight, 17 
tons, at 10 miles per hour. At the same time, it could draw on 
a level, at the same speed, 53;45 tons; at 15 miles per hour, 30 
tons, and at 20 miles per hour, 15 tons.” 

It was considered quite a triumph for Mr. Cooper’s Tom 
Thumb to draw a single passenger car of about the size and 
weight of a small street railway car. Of Mr. Baldwin’s first 
practical locomotive, a contemporaneous account of its trial 
trip states that “there is every reason to believe that this en- 
gine will draw thirty tons gross.” 

One of the principal reasons why locomotives did not increase 
in size and capacity more rapidly arose from the defective na- 
ture of the railroads. It was feared that heavy locomotives 
would injure the roads then existing, and a striking proof of 
the necessity for caution was furnished by the fact that the 
Stourbridge Lion, after making a successful trial trip, was dis- 
carded, not on account of any inherent defect, but largely be- 


cause it was considered too heavy for the line it was bought to 
serve, although the weight of this locomotive was only about 
six or seven tons. Similar difficulties were encountered in at- 
tempts to run six- or seven-ton locomotives over other roads. 

The necessity of constructing locomotives of such limited 
size and capacity that they would not injure the fragile wooden- 
rail and strap-iron roads was so imperative that desirable im- 
provements were postponed on this account. Nothing perhaps 
better illustrates the tendencies of this description which for 4 
time prevailed than the fact that in 1833 Robert Stephenson, 
of England, wrote to Robert L. Stevens, of the Camden and 
Amboy, a letter deprecating the general inclination in this 
country to build light locomotives, and stating that he had 
completed the design of an engine, of which he gave a sketch, 
which weighed nine tons, and was capable of hauling “one 
hundred tons dead load sixteen or eighteen miles an hour on a 
level.” He solicited the aid of Mr. Stevens in effecting sales of 
such a locomotive. 

Primitive ideas of what a locomotive should be are indicated 
by the fact that when the Baltimore and Ohio advertised for 
American engines in January, 1831, it stipulated that “the en- 
gine, when in operation, must not exceed three and one-half 
tons’ weight, and must, on a level road, be capable of drawing, 
day by day, fifteen tons, inclusive of the weight of the wagons, 
fifteen miles per hour.” 

The first annual report of the New York and Erie Railroad, 
dated September 29th, 1835, after discussing the grades then 
proposed for that projected line, and the improvements which 
had been made in locomotives, and referring to elaborate in- 
vestigations by distinguished civil engineers, says: “The board 
of directors now have the gratification of announcing to the 
stockholders the following result, to wit: That loads of sixty 
tons gross (or, deducting the weight of the cars, forty tons net,) 
may be drawn in a single train from the Hudson river to lake 
Erie, and at an average speed of from twelve to fourteen miles 
to the hour; that with the rate of speed augmented one-half, a 
locomotive engine will nevertheless suflice to transport two 
hundred passengers and their baggage; that no stationary en- 
gine will be requisite to any part of the work; and that one, or, 
at most, two auxiliary engines (or pushers) will be requisite on 
the whole length of the line.” 

In an economic sense, the great advance made in the loco- 
motive which outstrips all others, is in the increase of the 
weight of the trains which each machine can draw, and in this 
respect, although a very creditable and remarkable improve- 
ment had been effected prior to 1840, by which time some 
locomotives weighed twelve tons, and drew several hundred 
tons, the main part of the desirable work, in the direction in- 
dicated, still remained to be done. 


LOCOMOTIVE POSSIBILITIES IN 1840. 


That much had been accomplished, however, in comparison 
with the limited capacity and performances of 1830, is shown 
by the records made and the claims set forth by rival manufac- 
turers in 1840. The Reading railroad was then a favorite field 
for competitive effort, and some of the most notable achieve- 
ments occurred on its lines. A statement of its superintendent, 
Mr. G. A. Nichols, dated July 31st, 1839, said of a Baldwin loco- 
motive that it had been in use fifteen months; that its perform- 
ance was in every way satisfactory, and that it “drew at one 
time 45 cars, loaded with 150 tons of rails and iron, making in 
all 221 tons gross behind the tender, from Reading to Norris- 
town, 41 miles, in 8 hours and 41 minutes, running time.” This 
engine was presumably built in the early part of 1838. 

A Norris engine drew over the Boston and Worcester road 
in 1840 a load of 150 net tons and 1,789 pounds, exclusive of 37 
cars and a tender, which added 90 tons and 820 pounds to the 
weight drawn, and the movement was made partly over grades 
of thirty feet to the mile, which, although they taxed the ca- 
pacity of the locomotive severely, were overcome by the free 
application of sand to the rails. This was considered an extra- 
ordinary achievement. 

Another notable performance was reported of a locomotive 
constructed by Eastwick & Harrison, a rising firm of locomo- 
tive builders, located in Philadelphia, which discontinued ope- 
rations in the United States on account of strong inducements 
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to engage in similar pursuits in Russia. This performance con- 
sisted of the movement, on February 20th, 1840, of a train which 
had a gross weight, including cars and freight, but not including 
engine or tender, of 423 tons of 2,240 pounds. The net weight of 
freight was 268} tons of 2,240 pounds. The trip was made from 
Reading to the foot of the inclined plane on the Columbia rail- 
road, 543 miles, in & hours and 30 minutes, or at the rate of 9.82. 
miles per hour. There were no ascending grades on this trip, 
however, with the exception of about 2,100 feet near its ter- 
mination, graded at 26.4 feet per mile, upon which grade the 
train was stopped. On the return trip the locomotive drew a 
gross weight of 163 tons of 2,240 pounds, not including engine 
or tender, up a grade of 18.4 feet per mile. The engine weighed 
11 tons, and its performances were considered unprecedented. 


BALDWIN LOCOMOTIVES IN USE IN 1840. 


One of the indications of the extent to which American rail- 
ways had been supplied with locomotives previous to 1840, and 
of the names of the active roads then, is furnished by the fact 
that in an advertisement of Baldwin, Vail & Hufty, published in 
January, 1840, they state that there had then been delivered 
and were ready to be delivered, from the Baldwin Locomotive 
Works, the following number of engines to the companies 
named, viz.:— 


CARS OF THE 


T the outset car building was, if possible, in a more primi- 
tive condition than the construction of locomotives. 
Many individuals felt as free to adopt their own devices as if 
the vehicles were to be used on common roads. The first car 
used for transporting passengers on an English road resembled 
a small log cabin on wheels, and some of the earliest American 
cars were not much better. Another English device was to fit 
up on railway trucks a platform on which passengers could 
place their own carriages and sit in them while they were 
traveling. Some of the best of the primitive American pas- 
senger cars were stage-bodies put on trucks adapted to the 
rails, and a number of the expedients were of a less convenient 
and appropriate character. Pictures of some of the early cars 
represent stage-coaches, and others depict clumsy covered box- 
wagons, some of which had seats made of rough planks. 


DEVELOPMENT OF A NECESSITY FOR “SPRINGS.” 


The National Car Builder says that “the cars for carrying 
passengers on the Liverpool and Manchester road in 1830 were 
without roofs, the body consisting of floor sills, and side and 
end framing boarded up. There were no springs, and the 
journal-boxes were bolted to the sills. In the following year 
springs were introduced for the purpose of protecting the rigid 
frame from the shocks of concussion. This improvement could 
hardly fail to be suggested by the important service rendered 
by springs in ordinary vehicles. The face of the car wheels 
were next made conical instead of flat, in order that they 
might get around curves more easily. A few years later came 
the class carriages, designated as first, second, and third class, 
the first having cushioned seats, but quite devoid of any special 
ornamentation. In addition to these there were ‘mixed’ car- 
riages, so-called, having three compartments, the centre one 
being for first-class passengers and the other two for second 
class.” 

In a report of the Baltimore and Ohio for the year ended 
September 30th, 1831, Jonathan Knight, chief engineer, says: 
“Tt has been found absolutely necessary to the comfort of pas- 
sengers, that carriages used for their conveyance should be 
mounted upon springs, or upon some equivalent elastic fixture, 
And the jars and concussions that would destroy the comfort of 
the passengers, become increased with a load of stone, minerals, 
or of agricultural products, or with any other loading having a 
less elasticity than persons, and although the articles of traffic 
may not be damaged, yet the effects upon the carriage and 
road will be injurious. The chief disadvantage to be appre- 
hended from springs is their cost, but should this be more than 


EARLY LINES. 


In Pennsywania.—Columbia and Philadelphia, 26; Harrisburg 
and Lancaster, 6; Philadelphia and Trenton, 4; Philadelphia, 
and Norristown, 5; Little Schuylkill, 2; Cumberland Valley, i: 
Philadelphia and Reading, 2. In New York.—Utica and Sche- 
nectady, 12; Rensselear and Saratoga, 2; Long Island 2; Ro- 
chester and Batavia, 2; Buffalo and Niagara Falls, 1. In Geor- 
gia.—Georgia Railroad and Banking Company, 12; Central 
Railroad, Savannah, 4; Monroe Railroad and Banking Com- 
pany, 3. In New Jerscy—New Jersey Railroad and Transpor- 
tation Company, 5; Elizabethtown and Somerville, 2; Morris 
and Essex, 1. In Delaware.—Philadelphia, Wilmington and 
Baltimore, 4. In South Carolina.—Charleston and Hamburg, 6. 
In Michigan —Detroit and Ypsilanti, 3; Adrian and Toledo, 2; 
Detroit and Pontiac, 1. In Massachusetts—Boston and Provi- 
dence, 8; Boston and Worcester, 3. In Maryland.—Elkridge 
and Annapolis, 2. In Louisiana —Clinton and Port Hudson, 3; 
West Feliciana, 2; New Orleans and Nashville, 1. Jn Indiana.— 
Madison and Indianapolis, 8. In Jllinois—North Cross Road, 
2. In Mississippi—Commercial, 2; Mississippi, 1. Jn North 
Carolina.—Wilmington, 1, and Raleigh, 2. In Florida.—Lake 
Winnico and St. Joseph’s, 2. Jn Alabama.—Mobile and Cedar 
Point, 1; Tuscumbia and Decatur, 1. In Connecticut-—Housa- 
tonic, 2. In West Indies.—Island of Cuba Railroad, 3. Total, 
140, 
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returned in the increased desirability of the cars the investment 
would be profitable. Under these considerations it is recom- 
mended that a number of burthen cars shall be furnished with 
springs in order to test their advantageous use on such cars.” 


IMPROVEMENTS ON THE BALTIMORE AND OHIO. 


Of cars used in early operations on the Baltimore and Ohio 
Mr. George W. Smith, in his notes on Wood’s Treatise on Rail- 
roads, published in 1832, says: “The wheels of the wagons are 
made in accordance with the old-fashioned plan formerly pur- 
sued on some of the colliery railroads in Great Britain—the 
felloe being slightly conical, and curving towards the flange; 
this has, however, been claimed as a new and important inven- 
tion. The novelty of railroads in this country, has induced 
many ingenious persons, connected with this railroad, to sub- 
mit to the public, through the press, a number of devices pur- 
porting to be original; all of which (so far as they have been 
examined by the writer) are either in use, or have been pro- 
posed elsewhere, with two exceptions, namely, the mode of 
oiling the friction wheel of the wagon, claimed by Winans, and 
the plan of oiling common axles by means of a cork floating 
in oil; the latter was introduced by Colonel Long.” 

Other accounts of early operations at Baltimore state that in 
December, 1828, Ross Winans exhibited in that city the model 
of a car weighing about 125 pounds and running upon tracks. 
It was repeatedly loaded with deposits of 5 ewt. and two men, 
and the whole weight drawn by a piece of twine. This feat 
attracted much attention, as it was regarded as a remarkable 
demonstration of advantages that could be derived from the 
use of such anti-friction cars. 

Another account says that the first car was like a market-car 
on wooden wheels. The next was a nine-passenger coach, with 
leathern braces and springs. At a later date Ross Winans made 
an eight-wheeled passenger car which he styled the Columbus. 
It was followed by novel devices, one of which was nicknamed 
by the workmen the Sea Serpent, and another the Dromedary, 
and then by improvements of the eight-wheeled car embodied 
in vehicles called Washington cars. 

Baltimore was one of the early centres of car improvements. 
Of the first passenger car on the Baltimore and Ohio, a modern 
writer says that on this road “ran, first of all, a little, clap- 
boarded cabin on wheels, for all the world like one of those 
North Carolina mountain huts, with the driver perched on top 
of the front portico—driver, because the motive power then 
was one horse in tread-mill box.” 

It was succeeded by something like a market car on wheels, 
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and subsequently by stage-coach bodies. An advance is de- 
scribed in the Baltimore American, of August 4th, 1880, as a 
device of Richard Imlay, of which that journal says that “the 
body of the carriage will contain twelve persons, and the out- 
side seats at either end will receive six, including the driver. 
On the top of the carriage is placed a double sofa, running 
lengthwise, which will accommodate twelve more. A wire net- 
ting rises from two sides of the carriage to a height which ren- 
ders the top seats perfectly secure. The whole is surmounted 
by an iron framework, with an awning to protect from sun or 
rain. The carriage, which is named the Ohio, is very hand- 
somely finished.” _ 

Cars similar to the above were run upon the Baltimore and 
Ohio until a year or two later, when Ross Winans built what is 
reported to be the first eight-wheel car ever constructed for pas- 
sengers. It was a large box, with a truck of four wheels at 
either end, and seats on top, which were reached by a ladder 
at one of the corners. Several improvements on this device 
specdily followed, and the one which met with most general 
favor resembled a combination of three coach bodies into one, 
divided into three apartments, and entered by doors on the 
side of each apartment. This device was succeeded shortly 
afterwards, on the Baltimore and Ohio, by cars embodying the 
plan, which has since been almost universally adopted, of hay- 
ing doors only at the front and rear of the car, and with an 
aisle between seats extending through the entire length of 
the car. 

Much importance was attached to inventions of Ross Winans, 
which were reported to include the chilled-iron car wheel and 
other devices, which had a tendency to diminish friction. An 
engineer, writing in 1831, says: “A few years ago Tredgold esti- 
mated the friction at one in 180. N. Wood ventured as far as 
one in 200. Now the Winans car enables one pound to draw 
450.” Another account states that “the Winans wagon, 
invented by an American, was the model used both in the 
United States and England. The wheels were three feet high, 
and the wagon ran with a friction, according to a statement 
published at the time, of only 23 pounds to the ton. The 
wagon would run, by its own gravity, on a railroad that inclines 
5 feet 10% inches a mile, or one inch in 70 feet, which was con- 
sidered one of the wonders of the age.” 

An early account of a trial trip on the Little Schuylkill and 
Susquehanna Railroad, opened in November, 1831, says that 
“two splendid pleasure cars, of Baltimore construction, con- 
taining about sixty persons, propelled by two horses each, and 
one of less dimensions, and lighter construction, with one horse, 
and two trucks for burthen, also containing passengers,” were 
used. ; 

An early description of cars says: “The railway cars or car- 
riages are fitted with iron wheels, which, being cast in a chill, 
afford surfaces like hardened steel. Each wheel has a flange, 
or projecting rim, of about one inch in depth, which runs 
below the rail plates on the inner side of the tracks, and which 
effectually prevents the wheels from leaving the rails.” 


THE FIRST EIGHT-WHEELED CAR IN THE UNITED STATES, 


In connection with the claim of Ross Winans to the inven- 
tion of an eight-wheeled car, and suits brought against various 
companies for an infringement of his patents relating to this 
subject, a protracted legal controversy sprang up during the 
sixth decade. It was reported that if his claims had been fully 
sustained the amount of damages might have amounted to sey- 
eral millions of dollars, and that a quarter of a million of dol- 
lars was spent in the various car suits. The final decision was 
adverse to Mr. Winans, largely on account of evidence fur- 
nished by Gridley Bryant, projector and constructor of the 
Quincy Railroad, built in 1826, to the effect that he had used 
eight-wheeled cars in hauling extra heavy loads of stone on 
that road, which eight-wheeled cars he had formed by attach- 
ing together, by a platform and ring bolts, such trucks as were 
commonly used on his four-wheeled cars. 

BARREL-SHAPED CARS. 

Captain John Grant, who was officially connected with the 
Pontchartrain Railroad, running out of New Orleans, for a dis- 
tance of 5} miles, which was opened in 1830, says that on that 
line the coaches were of every design and pattern, and the ap- 


pearance of a train of cars was so unique that in comparison 
with a train of the present day it was ludicrous in the extreme. 
He added that one of the most remarkable of the early coaches 
was used-on the Charleston and Hamburg. This car was in 
reality amammoth cistern laid on wheels. A door was cut in 
each end, and between the hoops were cut openings that served 
as windows. The seats were arranged longitudinally inside the 
car, which, as it stood on the rails, was an object of great 
curiosity to Captain Grant, familiar as he thought he was with 
every form of railroad cars in use in those days. 

The following reference to these novel cars is made in the 
report of the South Carolina Railroad (which had originally 
been the Charleston and Hamburg), for the half year ending 
June 30th, 1840: “Another improvement, of perhaps greater 
importance, and which has originated with ourselves, is the 
barrel car—constructed both for passengers and freight. These 
are made with staves grooved and dove-tailed together, and 
supported by six iron hoops two inches wide by half inch thick 
—doors at both ends. The passenger car is 80 feet long in the 
clear, with portico at the ends 23 feet long. The diameter in 
the centre is 9 feet, and at the ends 8 feet. The staves are 1}- 
inch boards 5 to 6 inches wide, extending the whole length of 
the car. There are 20 windows on each side, 15X30 inches 
glazed—the sash passing up overhead. The freight car, which 
has been in use about four months, is only 21 feet long—but 
others are being constructed 30 feet long, and will carry about 
40 to 50 bales of cotton, or 15,000 pounds of other goods.” 


LIMITED CAPACITY OF FREIGHT CARS. 


The freight cars used on coal roads before passenger traffic 
was commenced were of limited capacity. On the Mauch 
Chunk Railway each car weighed 16 cwt., and carried 32 cwt 
in addition. 

On the Little Schuylkill, an early coal road of Pennsylvania, 
the cars used carried three tons of coal. The wheels were 
three feet in diameter, and two of them on one side were loose 
on the axle, which also revolved. This arrangement. was 
adopted to lessen friction on curves. Stage-coach bodies were 
used for the conveyance of passengers. 

Jonathan Knight, civil engineer of the Baltimore and Ohio, 
in 1882, said: ““As the most economical ratio of weight between 
that of a car and its load is 1 to 38, and as the weight of a car to 
carry 8 tons is 1 ton, we shall, therefore, on the present occa- 
sion, assume the proper weight of each car to be 1 ton, and its 
freight 8 tons, as a general rule, upon great lines of railway.” 

It is stated that “the first freight cars put on the Boston and 
Albany were made just large enough to hold two hogsheads of 
molasses, and one director, named Hammond, was considered 
well nigh insane because he predicted that as many as eighty- 
five such freight cars of that pattern would at some time be 
needed between Boston and Albany. When the long cars were 
first introduced it was the custom of the company to number 
each end separately, so that the goods in one end of the car 
were billed under one number, and those in the other end were 
differently designated.” 

One of the most distinguished of American engineers says: 
“The cars first in use were small affairs. The ‘burden cars,’ as 
freight cars were then called, were boxes, a little larger than 
their width, and had a wheel at each corner. Three or four 
tons made a load for one of them. Cars and engines have been 
in course of improvement ever since the first were put on the 
track.” 

TWO-STORY CARS. 

“In 1831,” said John Stephenson, the veteran builder of horse 
cars, to a New York Tribune reporter, “I designed and built 
the first tram-car of the first railway for street service in this 
country or abroad. The car consisted of three separate com- 
partments, each compartment holding ten persons, and being 
entered by separate doors, on the side, from a guard-rail. Seats 
were provided on top of the car for thirty more persons. The 
car was very much like the English railway coach, though it 
was considerably lower. It was hauled by a team of horses, 
the conductor remaining outside on the rail, rain orshine. The 
company for which it was built was called ‘the New York and 
Harlem road,’ running from Prince street, on the Bowery, 
along the line of the Bowery to Fourteenth street, thence 
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along the line of the present Fourth avenue to Yorkville and 
Harlem.” 

This style of car, or something similar, was introduced on a 
number of the early railway lines while horse-power was being 
used on them. A description of a Kentucky railway, opened 
about 1838, says that “the cars were two stories high, and very 
curious-looking affairs. The lower story was inclosed, and set 
apart for the use of Jadies and children, while the upper story, 
being open, was generally occupied by men; but in warm 
weather many ladies preferred to ride up stairs, as they called 
the top story.” 


PASSENGER CARS ON THE CAMDEN AND AMBOY. 


The first passenger cars used on the Camden and Amboy 
were built at Hoboken, of a style closely resembling the Eng- 
lish compartment car of that period, or a three-bodied coach. 
They held about twenty-four persons, and presented a neat and 
attractive appearance. 


MISCELLANEOUS DEVICES. 


Of the passenger car first placed on the West Chester Rail- 
road, a short branch of the Philadelphia and Columbia, opened 
in 1832, a correspondent of a West Chester journal gave the 
following account in 1879: “The first car put on the track was 
built in Wilmington, Delaware,—a four-wheeled one with five 
seats inside, running across the whole width of the car. The 
driver’s seat was of equal length and but little elevated above 
those inside. Fach seat was ample for five persons. There 
being a driver’s seat at each end, the seating capacity was 
sufficient for thirty-four persons besides the driver. Along 
each side, outside the car, was a platform nine inches wide, 
affording standing room for twenty persons. After the thirty- 
four passengers had taken their places other comers were ad- 
mitted only on sufferance, and although they paid fare they 
had to seek their own comfort,—rather a forlorn hope,—the 
only solace being the consideration of a ride on a railroad;—a 
slight improvement on ‘riding on a rail.’ There was not an 
apology for a spring about the car to relieve the monotony of 
the incessant jar. Passengers complained of the tremor causing 
their heads to itch. The oldest physician now living in West 
Chester, after he had ridden a few miles out and returned, gave 
it as his opinion that the constant jarring might be productive 
of concussion of the brain. A joker within hearing remarked 
that ‘if Dr. T’s theory is correct we shall soon be a community 
of addle-pates.’ The car was drawn by one horse, of which John 
Griffith (old Griffy as he was familiarly called), was the driver.” 

Of the cars used on the Philadelphia and Columbia on the 
day it was formally opened, in 1834, it is stated that “there 
were two trains, each consisting of thirty four-wheeled cars, 
each car seating sixteen persons, eight on a side.” Some of 
these cars were constructed by stage-coach builders. 

Of the cars which passed over the Portage Railroad about 
1834, Mr. W. Milnor Roberts who had charge of its operation, 
says:i— 

“The freight cars were all four-wheeled, weighing from three 
to three and a half net tons each, or six thousand to seven 
thousand pounds. The passenger cars first used were of the 
primitive formation, designed and put upon the road by Mr: 
Lot Dixon, one of my assistant engineers. They seated com- 
fortably twenty-five persons inside, and, like the interior of a 
modern street car, accommodated an indefinite number out- 
side.” 

On the Philadelphia, Germantown and Norristown Railroad 
cars of the stage-coach pattern were at first used. Of later 
devices one of its early employés says that the company 
“adopted a new form of coach, more nearly approximating 
the modern pattern of a steam railroad car. These were con- 
structed by joining two of the old carriages together, making 
an eight-wheeled car, with a door at each end; and a passage 
way through the middle.” 

He adds that two of the new eight-wheel cars “were twin 
cars, and were named the Victoria and the President. They 
had each a bar {on®at one end and a ladies’ saloon at the 


other. The body of the car was fixed up with seats along the 
sides and in the middie. They were models of elegance and 
comfort.” 


Of the freight cars used on the Petersburg Railroad, of Vir- 


ginia, in 1835, a report states that “new covers had been ob- 
tained,” which indicates that the English practice of using 
tarpauling was adopted, as a substitute for the box cars. . 
Mr. W. Milnor Roberts, in his reminiscences of early rail- 
ways, says: “I think it was in 1835 that I went with Mr. Norris 
to Mr. Imlay’s car shop, on Bush Hill, Philadelphia, to examine 
the first eight-wheeled passenger car, as I understood. I pro- 
nounced it just the thing for the Columbia railroad, which 
abounded in curves. Mr. Imlay remarked that I was the first 
civil engineer who had said it would succeed. It was soon 
after placed upon the Columbia railroad. I had the honor to 
have a similar car, which was placed on the road the same 
year, named after me by the authorities in charge of the road, 
without my knowledge or saying by your leave. Eight-wheeled 
passenger cars in those days were regarded as grand affairs.” 
About the period named, or soon afterwards, eight-wheeled 
passenger cars were placed on a number of the progressive 
lines, and a few years later their use became quite general, 


SLEEPING CARS. 


Many accounts of the origin of the sleeping car have been 

printed, but one of the earliest references to such a device is 

contained in the following article, which appeared in the Balti- 
more Chronicle, of October 31st, 1838:— 

“The cars intended for night traveling between this city aft 
Philadelphia, and which afford berths for twenty-four persons 
in each, have been placed on the road, and will be used for the 
first time to-night. One of these cars has been brought to this 
city, and may be inspected by the public to-day. It is one of 
the completest things of the kind we have ever seen, and it is 
of beautiful construction. Night traveling on a railroad is, by 
the introduction of these cars, made as comfortable as that by 
day, and is relieved of all irksomeness. The enterprise which 
conceived and constructed the railroad between this city 
and Philadelphia cannot be too highly extolled, and the 
anxiety evinced by the officers who now have its control in 
watching over the comfort of the passengers, and the ‘great 
expense incurred for that object, are worthy of praise, and 
deserve, and we are glad to find, receive the approbation of 
the public. <A ride to Philadelphia now, even in the depth of 
winter, may be made without inconvenience, discomfort, or 
suffering from the weather. You can get into the cars at the 
depot in Pratt street, where is a pleasant fire, and in six hours 
you are landed at the depot in Philadelphia. If you travel in 
the night you go to rest in a pleasant berth, sleep as soundly as 
in your own bed at home, and on awakening next morning 
find yourself at the end of your journey, and in time to take 
your passage to New York if you are bent there. Nothing now 
seems to be wanting to make railroad traveling perfect and 
complete in every convenience, except the introduction of 
dining cars, and these we are sure will soon be introduced.” 


THE OLD TIOGA EIGHT-WHEELED PASSENGER CAR. 


At the Chicago Railway Exhibition of 1888 one of the ex- 
hibits was an eight-wheeled passenger car built in 1840 for the 
Tioga Railroad, by the Harlan & Hollingsworth Company, of 
Wilmington, Delaware. It had been in service from that time 
up to the date of the exposition, and its arrangements showed 
that marked progress had been made in its construction, 
although it lacked a number of useful modern improvements. 
The National Car Builder, in noticing it, said:— 

“The seats are of the same pattern as the common seats of 
to-day. Their frames are iron and their arms of walnut, the 
upholstering being plain and of leather. The body of the car 
has the following dimensions, viz.: 8 feet 4 inches by 6 feet 4 
inches by 386 feet. The timbers are about the same as those 
put in to-day, excepting that the end sills are mortised into the 
side sills. The body is supported by no springs aside from the 
ordinary rubbers in the pedestals. On the original trucks, 
which served for twenty-eight years, the wheels were outside of 
the bearings. The car is fitted with the ordinary freight draw- 
bar and chain brakes. The only ventilation afforded is that 
by means of a 10-inch flue in the centre of the car. Light is 
supplied by two candles, one in each end of the car. There 
are no closets, lavatories, or water coolers in the car. One 
stove is furnished in the winter. A curious feature about the 
windows is that they do not raise, the panels between the win- 
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dows being raised instead. This feature is, we believe, still to 
be found upon some other roads. This antique-car originally 
cost $2,000, and has a recorded mileage of 1,100,000 miles.” 


ARRANGEMENTS FOR HEATING CARS. 


On some of the early lines, in northern latitudes, no arrange- 
ments for heating the passenger cars, whatever, were made. 


Others had stoves, of which a writer in the Boston Transcript | 


gives this racy description: “And the stove! What a pleasure 
it was to hear the wood crackling and snapping, and to see the 
glowing cheeks of the honest old stove, as he sat sedately and 
without ostentation in the centre of the car, blushing in rustic 
self-consciousness at being the cynosure of every eye, and the 
wished-for Mecca of successive rows of shivering passengers, 
from those in the remotest and most frigid corners of the car, 
even to those who sit, freezing, but one seat removed! It was 
hot enough, goodness knows, to the favored passengers whose 
seats abutted immediately upon the stove, but why there 
should have been heat nowhere else must ever remain a mys- 
tery. There was no hole or crevice through which the heat 
might escape, and no crevice or hole through which the out- 
side air might come in as an adulterant of the caloric; still was 
the heat concentrated in one place, and the coolness elsewhere 
disseminated. Hence it will be seen that there were two dis- 
tinct climates in each car, instead of the monotonous tempera- 
ture of this day of heaters and kindred abominations.” 


DEVICES FOR LIGHTING CARS. 


It is doubtful whether, at the outset, any arrangements were 
made for lighting the interior of some of the passenger cars 
used. But when the desirability of such an accommodation 
was recognized it was considered sufficient, during a compara- 
tively protracted period, to furnish one or more candles. Of 
an eight-wheeled car built in 1840, which contains many im- 
provements, and probably all that had been general at that 
time, it is stated that “light is supplied by two candles, one at 
each end of the car.” The writer remembers traveling by night 


in 1867 on an accommodation train in an inferior old passenger 
car on the Camden and Amboy, which had a side-door open- 
ing, and which was particularly noticeable for the great va- 
riety of styles of lamps and lighting apparatus which had been 
introduced at various stages of progressive improvements. 
Either because they had successively failed, or for other rea- 
sons, a resort to the early expedient was renewed, and the car 
was again illuminated by two candles. 


CAR SEATS. 


Of seats of some of the early cars it is reported that they 
were plain pine boards, but transitions toward more comfort- 
able arrangements were soon commenced. On this subject the 
Boston Transcript says: “There were no soft, effeminate cush- 
ions in those grand old days; no cunningly contrived easements 
to back and body and legs were imposed upon the traveler, to 
rob him of his manliness and his energy and his powers of re- 
sistance; everything was constructed upon heroic principles; 
everything was so ordered that even death, at any time likely 
and at all times probable, was robbed of half its terrors, and oft- 
entimes looked upon with complacency, if not with longing.” 


TREAD-MILL HORSE-POWER EXPERIMENTS. 


At the very earliest stage of development on some of the 
lines several novel expedients were adopted. One was the use 


of a car with sails, to be propelled with wind, which was soon 
found to be too unreliable. Another, resorted to on the Balti- 
more and Ohio, the Charleston and Hamburg, and some of the 
New England railways, was the use of horse power created by 
the operation of a horse on a tread-mill, in the same car that 
carried passengers. The object of this device was to gain 
greater speed from horse power than could be extracted from 
horse moyements on a track, but it was quickly abandoned. 
On the Boston and Lowell such an experiment was specially 
unfortunate, because, when a party of editors were riding in the 
car it ran into a cow, and the passengers were thrown down the 
embankment, and afterwards had to endure many jokes about 
being cowed. 


NOVEL INCIDENTS ON EARLY RAILWAYS. 


AILWAY movementsare at all times invested with deep in- 
terest to those who are responsible for results, and the ope- 
rations on some of the early lines were peculiarly exciting on 
account of the lack of experience, the absence of a number of 
the appliances and safeguards which have since been consid- 
ered indispensable, and the crude nature of the tracks, locomo- 
tives, and cars. 

An English Engineer forcibly says that “the railway of the 
present day is in principle what it was at the outset; but it 
differs in detail from the original as much or more than the 
skewer that fastened the dresses of the ladies in Queen Eliza- 
beth’s time from the pin of the present day, or the carpets of 
this era from the rush floors of that. The progress has been 
gradual, but not slow.” 

SOME OF THE ORIGINAL DEFECTS 


grew out of the peculiar circumstances under which the primi- 
tive lines were called into existence, and the ends they were 
designed to serve. One class of roads was intended mainly to 
carry freight for the owners of the line, and if this purpose was 
served other matters were of comparatively little importance. 
This remark applies to the early coal roads, and even on the 
Philadelphia and Reading, which also engaged extensively in 
other business, it is stated that there was a period when coal 
trains were given the right of way in preference'to passenger 


ious to reduce expenses, even at the risk of subjecting rolling 
stock to unnecessary wear and tear. A number of important 
lines were built partly with aid, more or less liberal, from state 
or city governments, which was given chiefly for the purpose 
of drawing trade to some particular centre, and if this object 
was promoted in a satisfactory degree other shortcomings were 
usually condoned. 
OPPOSITION ENCOUNTERED. 


In addition to the usual forms of opposition which many 
modern rai‘ways encounter, special causes of distrust and hos- 
tility existed when the entire undertaking was-novel. In por- 
tions of Pennsylvania the fear that the use of horses would be 
greatly restricted was a leading incentive to active antagonism. 
In other places champions of pre-existing canal systems desired 
to prevent rivalry. There were some localities in which the 
adverse influence of rich stage proprietors was keenly felt, and 
their efforts to crush a dangerous and destructive competition 
materially increased the difficulties of some of the early pro- 
jectors. In some instances stage routes and appurtenances 
that had been sold for large sums soon ceased to be profitable 
after competing railways had been completed. There was also 
a considerable number of substantial and conservative citizens 
who opposed the innovation on principle, although they reaped 


a large share of the benefits conferred. Josiah Quincy, in dis- 


trains. There were also some roads, belonging to private com- | cussing this phase of the pioneer railway movements, describes 
panies, which commenced operations under a system like that | town meetings which passed resolutions denouncing projected 
adopted on the railways built by the state of Pennsylvania, viz., lines as incalculable evils, and he says that “the believer in 
the companies did not aim at furnishing either passenger or | railroads was not only to do the work and pay the bills for the 
freight cars, and only supplied the roadway and motive power. | advantage of his short-sighted neighbor, but, as eae Ses 
This limitation had an effect analogous to that arising from | happily phrases it, ‘Cringe and sue for leave to ee him good. 

the application of a similar principle to turnpikes, inasmuch In Mr. George W. Smith’s additions to Wood’s Treatise on 
as the company might, in various contingencies, become anx- Railroads, published in 1832, he says that on the Baltimore and 
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Ohio “an unfortunate cow (according to the inveterate habits 
of these animals) crossed the road when a train was passing, 
and persisted in the attempt to arrest the progress of the car. 
The melancholy fate of this proto-martyr of the opposition, 
excited great commiseration among some of the canal advo- 
cates, who bewailed her untimely end in many a newspaper 
article. On the South Carolina Railroad a negro placed him- 
self on the top of the safety valve of the locomotive engine 
during the absence of the engineer; it proved no seat of safety 
to him; and, resenting the indignity, blew poor Sambo sky-high.” 


DEFECTS OF THE TRACKS. 


The plan of constructing railways on stone sills, which had 
been adopted in England, led to a serious derangement of the 
tracks, and materially increased some of the difficulties of early 
operations. The frost cracked and broke many of these solid 
foundations, and the position of others was shifted, so that a 
new system of construction became necessary. All the early 
devices were very defective, but the stone from which so much 
had been expected proved even less satisfactory than the sup- 
porting wooden rails or stringers, which quickly decayed or 
wore out. 

The practice of sanctioning sharp curves was resorted to with 
extraordinary frequency, particularly on lines which were to 
be run by horse power at the outset. The chief reason for this 
course originated in a desire to avoid the expense required for 
the construction of tunnels, bridges, and deep cuts or high em- 
bankments, but the influence of citizens who favored the adop- 
tion of particular routes for the promotion of private purposes 
was also an important consideration. An account of an early 
road in Kentucky says that “it is very crooked, because the 
engineers who surveyed it were averse to crossing streams on 
bridges, so they went around the streams, alleging that it was 
an advantage to have the road crooked, so the conductor could 
look back, and see that his train was all right.” 

As flat iron bars were used as a substitute for iron rails on a 
very large proportion of the mileage operated they furnished a 
fruitful source of anxiety and danger, and caused delays and 
accidents of one kind or another, some of which were of a 
decidedly serious nature. An early conductor reports that on 
the line with which he was connected “it frequently happened 
that the strap rails would get out of place and curl up at the 
ends, forming ‘snakes’ heads.’ Every train carried a good 
sledge-hammer, and whenever it passed over a loose rail and 
left a snake’s head in its wake, the conductor had to stop the 
train and hammer the loose rail into place.” Sometimes a 
snake head would fly up, and the rail would go through the 
car and shatter it. Occasionally a passenger would get hurt. 
“Snake heads” were as prominent a feature of early railroad- 
ing as snags in steamboat operations on western rivers. The 
relative lightness of the locomotive and rolling stock, and im- 
perfections of the track, made derailments or jumping the 
track comparatively common. The cars were, at the outset, 
destitute of springs, brakes, and buffers, and such appliances 
were only supplied and improved by comparatively slow de- 


grees. 
DIFFICULTIES ON EDGE RAILROADS. 


While the roads supplied with edge rails were decidedly su- 
perior to those on which strap rails were used, serious and con- 
stant difficulties arose on them, particularly from the keys or 
wedges used to keep the rails in proper position in the chairs 
becoming loose; from the tendency of the stone blocks on which 
the chairs were placed to be shifted, and alternately elevated or 
depressed by frosts or other atmospheric changes; from the dan- 
ger that rails would be broken; and from the frequency of tracks 
spreading, on account of the relatively small number of ties 
used. It was part of the system pursued on the Columbia and 
Philadelphia Railroad, while edge rails were used on it, to have 
track walkers constantly at work, by day and night, who were 
specially charged with the duty of tightening the keys used in 
the chairs. Each mile was assigned to a man for such opera- 
tions during the day, and a man for night service. He carried 
a leather pouch containing keys, so that substitutes for those 
which were lost or broken could be supplied, and a long-handled 
hammer, to be used in tightening keys or wedges when they 
were loosened. 


In regard to the effect of the stone blocks and scarcity of ties, 
the superintendent, Joseph B. Baker, in a report for the year end- 
ing November 30th, 1855, says: “Every exertion has been made 
to keep the old portion of the south track in passable condition, 
and it is a source of satisfaction that we have been enabled to 
strengthen it, so as to allow the passage of the large and in- 
creasing business now thrown upon it. If the old rail (edge 
rail) had not been made of the best iron, it would have been 
impassable long since. Wherever it was possible to put in ad- 
ditional cross-ties between the stone blocks, both in straight 
lines and curves, it has been done, and as long a8 the frost does 
not affect the ground the track will be reasonably safe, but in 
hard-freezing weather the cross-ties are disturbed, and the stone 
blocks remaining permanent, the rails are thus raised from the 
blocks, lessening the bearings, and sometimes causing the rail 
to break when the train comes upon it. 

The same effect is produced when the frost leaves the ground, 
the bearings being merely reversed, the rail resting upon the 
blocks, while the cross-ties sink below. This operation has 
been going on for the last twenty years, the engine making a 
waved line of the rails, and the repair men making them 
straight again, and it is no wonder that they cannot be relied 
upon for carrying with safety the present trade.” ; 


HOW ROADS WERE OPERATED BEFORE TELEGRAPHIC COMMUNICA-~ 
TION WAS AVAILABLE. 


As telegraphic communication available for railway service 
was not established until about 1850, various methods were 
adopted for ascertaining the location of belated trains and 
relieving them. On roads on which comparatively extensive 
movements were made a locomotive was kept ready for the 
use of relief parties at all hours of the day and night. The 
preparations for any probable emergency were as complete as 
possible, but it will readily be seen that the absence of tele- 
graphic communication materially increased the difficulties of 
operation, inasmuch as the first duty, when delays occurred, 
was to start on a voyage of discovery, and it was necessary that 
all appropriate preparations for the commencement of such 
explorations at any moment should be constantly in a state of 
readiness. This system was in force on the Columbia and 
Philadelphia Railroad. When a passenger train failed to make 
its appearance at about the proper time (there was no strict 
schedule, but engineers of passenger locomotives were ex- 
pected to be as expeditious as possible), a locomotive and 
crew were dispatched to its relief, and similar steps were taken 
when freight trains were delayed. The task was entered into 
with a spirit similar to that which animated the volunteer fire- 
men of the olden time. The crew generally consisted of eight 
or ten persons, who carried with them whatever was deemed 
necessary to repair an injured locomotive or return it to the 
track if it had been derailed, and as there was danger of a 
collision if proper precautions were not taken, some of the 
crew were sent ahead when curves were approached to see 
whether progress could be safely continued. After the belated 
train was reached, if the difficulty arose from derailment, then 
much more common than at present, the usual phenomenon was 
developed of passengers acting under the supposition that they 
had a much better understanding of the proper method of re- 
turning a derailed locomotive to the track, than the men who 
devoted a large portion of their lives to such labors. If the 
detention was caused by derangement of any portion of the 
engine temporary repairs were made as quickly as possible. 


PRIMITIVE SIGNALS. 


In the absence of the telegraph, and the lack of any estab- 
lished system of signaling, novel methods for conveying in- 
formation were devised. It is said that the New Castle and 
Frenchtown had a primitive telegraph system in operation as 
early as 1837. A description of it says that “the poles were of 
cedar, quite like those now in use, and had cleats fastened on 
them, forming a sort of Jacob’s ladder. The telegraphing was 
done thus: The operator would go to the top of the pole form- 
ing his station, and with his spy-glass sight the next station in 
the direction of the approaching train. If the train was com- 
ing, and the signal showed a flag, it meant all is well. Ifa big 
ball was shown, and no train in sight, it signified an accident, 


| or delay of the steamboat. These signals were methodically 
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exchanged until an understanding was had from one end of the 
road to the other.” 

The methods of communicating intelligence from one part 
of the train to another, and of giving warnings or signals from 
the locomotive, have been greatly improved. One of the early 
engineers on the Philadelphia, Wilmington and Baltimore says 
that on that road, before whistles were applied, “signals of dan- 
ger, &., were given by raising the valve stem on the dome with 
the hand, and allowing the steam to escape with a sudden, loud, 
hissing noise.” 

One of the first conductors on the Philadelphia, Germantown 
and Norristown says: “The manner of stopping trains then, in 
contrast to the modern system of simply pulling a bell rope, 
was something altogether novel. The conductor ascended a 
ladder to the roof of a car, and then ran forward to within hail- 
ing distance of the engineer, to whom he imparted the signal 
verbally. There was a great deal of briskness required of a con- 
ductor in the old days, and running along the tops of cars on a 
dark night was not as comfortable a task as one might wish for. 
There were no bell ropes, and the steam whistle had not been 
thought of.” He also says: “The first practice of railroad sig- 
nals that I remember was a system of conveying « sign to the 
engineer by a movement of the fingers. For instance, if I 
wanted to stop at the Falls I held up one finger; Wissahickon, 
two fingers; Conshohocken, three fingers, and so on.” 

On another road a device was used which enabled the en- 
gineer, by running up a flag on the tender, to notify brakemen 
that they should apply brakes. 


DEFECTIVE BRAKE POWER. 


Many troubles or inconveniences arose from defective brake 
power. At one time the chief reliance was upon the activity 
of the engineman in checking the speed of the locomotive, 
but this was often insufficient. It is stated that on the New 
Castle and Frenchtown Railroad the braking of the train 
when near the station—Frenchtown or New Castle—was done 
at the signal of the engineman by raising his safety valve. Then 
the old colored servants (slaves) would rush to the train, seize 
hold and pull back, while the agent would stick a piece of wood 
through the wheel spokes. 

Of the primitive brake power on the Philadelphia, German- 
town and Norristown one of the early employés of that com- 
pany says that “the speed of a train was slackened by what 
was termed a foot brake, operated by the pressure of a 
man’s foot on a spring and lever.” A New England writer 
refers to “those dear old hand-brakes, which gave one, when 
approaching his station, such a jolly stirring up and never let 
up until he was landed wide awake on the platform.” There 
was always rude jolting when trains stopped or started, and it 
frequently was tantamount to a shock scarcely less severe than 
would be caused on a superior modern train by a collision. 

It is said that the primitive buffers on the New Castle and 
Frenchtown “were formed of the side sills extending past the 
end of the car, these ends being cushioned with hair covered 
with sole leather.” 

SUBSTITUTES FOR LOCOMOTIVE HEAD-LIGHTS. 


Horatio Allen states that when the South Carolina Railroad 
had one hundred miles of track prepared for use, operations 
over such an extensive line were then unprecedented. In 
making prospective arrangements for this unusual undertaking 
one of the first things that occurred to him was that the 
locomotives would have to run by night as well as by day, and 
in the absence of a head-light he built an open platform car, 
stationed in front of the locomotive, a fire of pine knots, sur- 
rounded with sand, which furnished the requisite illumination 
of the route traversed. On some of the other lines no sub- 
stitutes for head-lights were used. But night trips were, as far 
as possible, avoided, and it was considered a hardship when the 
carrying of mails necessitated them, and when no extra com- 
pensation was given for such service. 

One of the current items of newspaper intelligence in Au- 
gust, 1840, was the following: “The Boston and Worcester 
Railroad Company are preparing a very bright head-light with 
powerful reflectors, to be placed in front of a locomotive, which 
is to run on that road after night. The transportation of freight 
by night is a very material gain in point of time, and dimin- 


ishes the chances of collisions, while the slow rate of travel 


enables a locomotive to draw heavy loads without injury to the 
road.” 
HORSE POWER Us, STEAM POWER. 


During the period when transitions from horse power to 
locomotives were progressing, and some of the locomotives 


| were not very reliable or powerful, there was considerable 


diversity of opinion in regard to the merits of the two motive 
powers. At that time stage-coach operations had been brought 
to a high state of advancement, and there were occasional trials 
of speed, in which, on account of a temporary disability of the 
locomotive or other causes, the iron-horse was beaten. Such 
an incident occurred in a trial of Peter Cooper’s locomotive, 
on the Baltimore and Ohio, and there are reports of similar 
contests elsewhere. As the number of locomotives was very 
limited, the disability of an engine was, in some instances, 
followed by a temporary resumption of the use of horses. 


SLAYMAKER’S BULL. 


Reports of an incident on the Philadelphia and Columbia 
Railway, in which the right of way was contested by an irate 
bull, were widely circulated, and for years this singular conflict 
and its results were often referred to as typical of the resistless 
power of the locomotive. The story, as told by Henry Willis, 
a gentleman who claims to have been a witness of the occur- 
rence, is as follows: “One mile east of Leaman Place, a farmer 
named Slaymaker, whose barnyard was at the foot of a thirty- 
foot embankment, had a three-year-old bull, that showed its 
approval of railway matters by bellowing in the most unearthly 
manner at each train, much to the amusement of the passen- 
gers. I had occasion to go to Parkesburg early one morning, 
and with this intent took the four o’clock early freight, which 
was made up of twelve open cars, each loaded with four hogs- 
heads of whisky, manufactured by Benjamin Herr, of Manor 
township, Lancaster county. Slaymaker’s bull heard the en- 
gine coming, got on the track, and headed for the enemy. I 
was on the engine at the time, and feared going over the em- 
bankment. I called to the engineer to open the throttle wide. 
The engine darted forward, and the bull met the enemy sooner 
than expected, and was hurled to the bottom of the embank- 
ment. Cowcatchers were not in use then; simply a bumping 
block. Ever after the bull would shake his head and bellow, 
but he gave us a wide berth.” 


IMPECUNIOSITY. 


There are doleful accounts of the pitiful state of impecuniosity 
to which some of the lines were reduced. Cash being exhausted, 
and receivers’ certificates not having been invented, when ope- 
rations proved unprofitable there was no basis for credit. An 
early employé of the Philadelphia, Germantown and Norris- 
town, which subsequently became one of the most profitable 
short lines in the country, reports that he was obliged to buy 
grease to oil the axles with his own money. An old engineer 
on a New England road “relates how men were sometimes put 
on the tender, with a saw-horse and saw, to cut the wood to 
make steam for the trip, because there was no supply on hand, 
and no money and no credit to buy any. It is said that an 
official once gave up his gold watch as security when a train 
was seized for debt while en route.” 

Poverty, or lack of means, was a chronic complaint with 
so many of the early lines, that if a few notable successes 
had not been scored, and if state and city governments had not 
rendered timely aid to some of the most important enterprises, 
the rapid extension of the system would have been jeopar- 
dized. It is probable that the life of a considerable number of 
unprofitable lines was only perpetuated, because, after large 
sums had been expended upon them, investors and creditors of 
various grades concluded that it was better to make additional 
advances, even at the risk of losing the amount of the new 
outlays, than to sacrifice the entire capital. 


PAUCITY OF FREIGHT TRAFFIC. 


One of the noticeable features of early operations on north- 
ern lines was the small amount of freight traffic. It was, 
relatively, easier to attract passengers than to obtain con- 
signments of merchandise or staple products, except on roads 
that traversed coal-mining districts or cotton-growing regions. 
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Of a prominent Massachusetts road it is reported that a motion 
was made at an annual meeting to let the privilege of carrying 
freight on its lines to some responsible person for $1,500 a year. 
Of freight operations on the Baltimore and Ohio a report dated 
October 1st, 1831, stated that on thirteen miles of road in opera- 
tion since the previous January, only.5,931 tons of freight had 
been carried. During the same period 81,905 passengers had. 
been carried. 

The following statement of the early business of the Camden 
and Amboy Railroad, located on one of the best natural routes 
in the country, inasmuch as it was the leading thoroughfare 
between two of the most populous cities of the United States, 
indicates at once the paucity of freight traffic (which was partly 
due on this line to high charges and partly to the existence of 
convenient adjacent water routes), and the small amount of 
traffic of any kind that could be procured:— 


Passengers. sigs iow Receipts. Expenses. wr gs. 
1 Soo raectecicr 109,908 6,043 $468,142 $287,091 $181,050 
1834 ........105,418 8,397 546,993 313,261 233,731 
TSSDii< a1 cies 147,424 10,811 679,463 317,491 861,971 
183s els'cies 163,731 12,508 770,621 363,344 407,276 
TSS i ietererelievois 145,461 10,642 731,995 369,510 372,484 
1 conaaodD 164,520 11,765 754,989 855, 249 399, 740 
OOO ste\statete ers 181,479 13,520 685,329 258,043 427,286 


At a comparatively early period of the operations of this road 
it was considered an important event when the demand for 
cars to move freight increased to a requirement for forwarding 
90,000 pounds in a single day. 

A serious obstacle to immediate success on many of the early 
lines arose from the extent to which the practice of dispensing 
with the aid of common carriers of any kind in land move- 
ments had been rooted in many communities. Aside from the 
travel on stage routes, and the hiring of teams to carry mer- 
chandise over a few leading thoroughfares, nearly all those who 
wished to make journeys or move merchandise used their own 
teams or borrowed horses or vehicles. 

EMPLOYES OBTAINED FROM STAGE ROUTES. 


Of the antecedents of the employés selected as trainmen on 
a number of the early railways, and especially those con- 
structed in New England, Mr. William 8S. Huntington says that 
many of them had previously been connected with stage-coach 
operations. He says: “Some were employed as conductors, 
others as station agents, baggage masters, firemen, etc., etc. 
Their former occupation made them robust and their training 


gave them that keen, attentive watchfulness which admirably 
fitted them for their new calling. They were called upon to 
fill every conceivable position in operating railroads, They 
were promoted from time to time, and firemen soon becams 
engineers, baggagemen were soon collecting fare, conductors 
were made superintendents, engineers were promoted to be 
master mechanics, and so on through the whole list, and as 
fast as railroads were built the stagemen were called upon to 
operate them. There was a great deal of ignorance in railroad 
management in those days, but not as much nonsense as there 
is now.” 

There was peculiar propriety in recuiting employés from the 
stage routes, as they were the principal sufferers in the way of 
losing previous employment by railway operations. In some 
localities staging was combined with railroad operating by com- 
panies who made it part of their business to take up or put down 
passengers at any convenient point in the towns or cities near 
their termini. This was done in Boston and Albany and prob- 
ably other places, the system being applied to passenger traffic 
that is applied now to light freight traffic by the express tom- 
panies which act in co-operation with railway companies. 


EARLY LOCOMOTIVE ENGINEMEN. 


On some lines great difficulty was experienced in obtaining 
reliable locomotive enginemen. On account of the exposure to 
which they were subjected before cabs were-furnished, and 
comparatively low wages, few machinists who understood en- 
gines cared to continue in the business. Smart young black- 
smiths were found to be the best class to select from by some 
roads. In other districts young men trained as farmers, and 
accustomed to miscellaneous farm labors, but not experts in 
any class of mechanics, proved most serviceable. The duties 
imposed were in several respects peculiarly responsible and 
onerous, inasmuch as the enginman was expected to understand 
the machine he was operating sufficiently well to give direc- 
tions for a considerable proportion of the requisite repairs, 
which were often made by men who had no other training 
than as blacksmiths. Instances of defective knowledge on the 
part of some of the inexperienced enginemen were by no means 
uncommon, and occasionally. Judicrous blunders were made, 
but, as a rule, a better comprehension of the locomotives used 
was then necessary than is requisite now, on account of the 
marked improvement in systems of repairing; and if a train 
was derailed it frequently became the duty of the engineman 
to set matters right without aid from a wreck train. 


ECONOMIC RESULTS OF EARLY RAILWAYS. 


PREVENTION OF ICE AND FRESHET BLOCKADES. 


T required years of continuous improvements to convert 
railways into formidable competitors of water routes as 
cheap freight carriers of bulky products over long distances: 
At the outset they were scarcely expected to assume such a 
function. When they carried cheap and bulky articles at all it 
was usually only over comparatively short distances to an ad- 
jacent canal, river, or seaport. They were, however, considered 
very desirable for passenger traffic over the rapidly increasing 
interior routes, for the movement of freight which required 
rapid transit, and also for the continuation. of all classes of 
freight movements during winter months when the rivers and 
canals were closed by ice, or when freshets damaged canals, and 
the temporary uselessness of water routes caused great scarcity 
of necessary articles. A vivid picture of the nature of some of 
the distress and inconvenience which railways were expected 
to diminish, and which they have practically abolished, is fur- 
nished in an article advocating the construction of the Erie 
Railroad, published in the Railroad Journal in January, 1832. 
It says: “It would prevent a recurrence of the state of things 
which now exists in the city of New York. There would not 
then be, as there now are, thousands of barrels of flour and 
other kinds of produce in proportion, frozen up in canal boats 
and in sloops on the Hudson; salt would not be now selling in 
Albany for $2.50 per bushel, and pork at $2 per hundred for 


want of salt to save it, whilst pork is worth from $5 to $7 in this 
city. Coal would not then sell here for $15 or $16 per ton; nor 
oak wood at $9, and hickory at $13 per cord, as has been the 
case for two or three weeks past, if railroads were in general 
use; but all kinds of business would move on regularly and be 
more equally divided throughout the year. Produce could 
come to market as well in January as in July; and the farmer 
would not be obliged, in order to get his crop to market in the 
fall, to neglect preparing for the next.” 
INCREASE OF THE VALUE OF REAL ESTATE. 

The most important of all the results of the construction 
of railways cannot be stated with absolute accuracy, inas- 
much as they consist of the increase of population at given 
points, advances in the price of property belonging to private 
owners, and development of new enterprises. Railways are 
only benefited incidentally by these advances through the in- 
crease in traffic they produce, while many individuals are en- 
riched, and the market value of lands at terminal points and 
districts traversed is greatly enhanced. One of the leading argu- 
ments urged in favor of state aid to railways was to the effect 
that, however unprofitablé such enterprises would be to their 
owners, they were certain to greatly increase the value of land, 
and that all the land-owners benefited should, therefore, be 
obliged to indirectly assume some of the risks of such under- 
takings. There is no doubt that the cash value of the property 
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of the entire country has been advanced by railways to a sum 
that very greatly exceeds the cost of their construction, and it 
has unfortunately happened that such gains of land-owners and 
citizens have often occurred on lines that were very unprofit- 
able to stockholders. In other words, an expenditure of a few 
billions of dollars for railways has benefited other persons, who 
have made no important investments in the securities of such 
enterprises, to the extent of many more billions of dollars. 

A few of the early railway reports make interesting refer- 
ences to the increase in the value of the districts traversed, 
which are presumably typical of similar results in nearly all 
regions in which railways have been constructed. The report 
of the Georgia Central, dated November Ist, 1889, for instance, 
says: “In every case where a sale of real estate has taken place 
near the line, since the commencement of the work, the price 
has been much advanced, and in some cases to many times the 
amount that would have been demanded before the road was 
projected. In some instances the amount paid to the pro- 
prietor of the land for pine timber for the construction of the 
road has exceeded the price that the entire tract would have 
sold for three years ago. In the absence of more extensive ex- 
perience as to the effect of the road on the value’ of lands in its 
vicinity, that of others similarly situated may with propriety be 
invoked to aid us in our conclusions.” The president of the 
South Carolina Railroad Company, in his semi-annual report 
of July 10th, 1837, says: “To give some idea of the advantages 
derived by those not immediately connected with the company, 
by the passage of the road through so great an extent of pine 
barren, a moderate estimate has been made of the additional 
value of these lands since the road was located, and it has been 
found that the advance within a mile of the road, and beyond 
the influence of the towns at each end, not including anything 
within fifteen miles of either extremity, has been equal to the cost 
of the original construction of the whole road.” These statements 
were but forerunners of many much more remarkable advances 
in value of real estate in various portions of the Union which 
logically followed the construction of railways. 


PASSENGER TRAFFIC. 


The facilities furnished by railways were at first much more 
fully appreciated by travelers than by transporters. The nov- 
elty and unprecedented rapidity of journeys made in cars 
drawn by a locomotive, or even cars drawn by horses on a 
railway, presented so many elements of attractiveness that 
some persons traveled considerable distances by the old meth- 
ods for the express purpose of securing an opportunity to ride 
a short distance on a railroad. All journeys that could be 
made by this new and popular mode were usually made in 
cars, even when they were over routes which necessitated fre- 
quent changes to stages, steamboats, or canal boats. Short 
railway links, which were steadily growing in length and im- 
portance formed parts of all the great thoroughfares. 

The extent to which the old and new systems were inter- 
mingled, and the relative comfort and advantages of each, in 
1839, is indicated by a statement compiled in January, 1840, by 
a foreign tourist who had made journeys. aggregating 10,330 
miles in length, during intervals between December 24th, 1838, 
and January 14th, 1840. “He states that he made 175 separate 
journeys, and that he had not met with a single accident of 
the smallest kind. He compiled the following tabular state- 


ment:— 
Time Charges for 


Number occupied, Speed asingle Average 
Manner of traveling of exclusive inmiles place charge 
(conveyance.) miles of per (a person) per mile 
traveled. stoppages, hour. whole (cents.) 
hours. distance. 
Railroads, steam power.... 3,329 219 15 { $177 00 5 
Railroads, horse power.... 215 36 6 
Steamboats, upon rivers... 2,220 2524 9 14950 4 
Steamboats, lakeand sea.. 813 793 10 { Yo 
Stages and sleighs......... 2,949 602 4% 20750 7 
Canal boats......+.+- saves PHOTO 96 34% $1720 48 
Sailing vessel...... eeeenr als 136 54 24 1000 38675 
Private conveyances...... 293 42 7 36 80 124 
Totaleeesscaeee cee. 10,330 1,381 av.7 $59800 54, 


In commenting upon these journeys the author said: “The 
speed upon railroads is 50 per cent. greater than that of steam- 
boats, to which I have, however, to remark, that the passage in 


steamboats upon rivers was nearly exclusively up stream. The 
speed upon common roads is less than one-third of that on 
railroads, the speed on canal boats only one-fourth. The 
average speed on the whole voyage, which is obtained by 
dividing the number of miles traveled by the time of motion, 
was 7; miles, or half the speed on railroads. The fare on 
steamboats and canal boats includes board, and is, therefore, 
the cheapest, the stage fares are 40 per cent. higher than the 
railroad charges, and the average rate per mile for the whole 
voyage was 5,8; cents.” 

The average speed of all American passenger trains, exclu- 
sive of stoppages, at the period mentioned, is probably stated 
with approximate accuracy in the record given above of 15 
miles per hour. On some roads considerably higher speed was 
attained. A southern railway report speaks of a rate of 22 miles 
per hour haying been maintained for a considerable period, but 
on account of the extra expenses necessitated, especially in re- 
pairs to locomotives, this rate was reduced to 17 miles per hour. 
Officers of various other roads respectively speak of passenger 
trains being run at the rate of 18, 20, and 25 miles per hour. 
David Matthews, superintendent of engines and machinery on 
the Utica and Schenectady, said in 1839: “We are five hours 
crossing the road, eighty miles, including fifteen stoppages.” 

Of speed on the Columbia and Philadelphia, for the year end-- 
ing October 31st, 1837, its superintendent, Andrew Mehaffy, in 
his annual report to the state of Pennsylvania, said:— 

“Tt is not denied that some discontent has existed at the low 
rate of speed on the road. But when it is known that the trip 
of 82 miles is now made in precisely the same length of time 
(viz., six and a half hours, including all stoppages consequent 
to taking in fuel and water) as when a high rate was permitted, 
the objection falls to the ground.” 

This rate of speed was a trifle more than 12.61 miles per 
hour. Mr. Mehaffy proceeds to say:— 

“Within the last month the undersigned visited some of the 
most frequented roads in this part of the Union, for the pur- 
pose of contrasting their operations and regulations with the 
one under his charge, and the result, as far as speed is con- 
cerned, was decidedly such as to convince him of the propriety 
of the present management. Without wishing to disparage any, 
he is satisfied that, though more parade may be made by others, 
as great a degree of safety is not accomplished, nor as great an 
amount of work done.” 

On American, as well as the new foreign roads, the usual 
result of a decided increase in the number of persons who 
traveled over the various routes, after railway operations com- 
menced, was noticed, but even with these gains the total num- 
ber of passengers was comparatively small. 


REGULATION OF FARES. 


In contrast with the amount of business transacted on cor- 
responding lines at the present day, the passenger receipts 
seem insignificant, but the development on some lines was suf- 
ficiently rapid to exceed the expectations of the projectors, and 
where the results were disappointing a remedy was sought in 
some localities in a reduction of fares, and in others in an in- 
crease of the authorized charges. The general drift with New 
England lines was in the first of these directions, and with 
some of the southern lines towards the second. In March, 
1840, the legistature of Virginia permitted the Petersburg road 
to advance the price of passage to 8 cents per mile. Similar 
advances had been authorized in other Southern states, but the 
wisdom of enforcing them was in some cases questioned. For 
instance, a report of the Louisville, Cincinnati and Charleston 
(the temporary successor of the South Carolina), published in 
1840, states that there was “a feeling adverse to the increased 
charge on passengers between Charleston and Hamburg, autho- 
rized by an act of the South Carolina legislature, and it is very 
questionable how far the higher rates now exacted have contrib- 
uted to an augmentation of income. The reports show 4,000 pas- 
sengers less this, as compared with the previous year, and the 
reports on the Georgia road exhibit nearly the same de- 
ficiency. To a certain extent, reduction of the cost of 
freight and travel does stimulate to increase of receipts and of 
income. Thus it has been ascertained from calculation that a 
locomotive, with power to convey 200 passengers, can traverse 
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a railroad at a cost of $1 per mile, or half a cent to each pas- 
senger, provided the whole number could always be obtained. 
Two hundred passengers, therefore, at $5, or even $3, to Ham- 
burg, one-half or even one-third of the present charge; would 
be more remunerative to the share owners than the present 
daily average of some twenty-five or thirty passengers at $10 
each.” This fare of $10 was at about the rate of 73% cents per 
mile. 

A report of the superintendent of the Philadelphia and Co- 
lumbia Railroad for the year ending October 31st, 1837, states 
that at that time the charges for passengers, per mile, on the 
roads named below was as follows: Baltimore and Ohio, 3 cents; 
Baltimore and Washington, 6; Portsmouth and Roanoke, 6; 
Boston and Providence, 5; Boston and Lowell, 33; Mohawk and 
Hudson, 5; Petersburg, 5. 


THE HORSE-POWER RAILWAYS. 


The first stage of railway development occurred on lines 
built with the expectation that they would be operated with 
horse power, as they were at the outset, leaving the question 
whether it should be supplanted by locomotives to be deter- 
mined by the subsequent course of events. Before the money 
necessary to construct these railways could be raised, either by 
companies or states, it was requisite that the utility of such 
works should be demonstrated even if locomotives were never 
usedupon them. There was, accordingly, a considerable amount 
of discussion of this subject, and many conflicting statements 
were made, relating to what horses could do or could not do, 
on railways, and the differences between the practical efficiency 
of horse power as applied to turnpikes, railways, and canals. 
The leading idea advanced by champions of the iron tracks 
hinged on amplications of the truism that they diminished 
friction to an extent that very greatly reduced the cost of 
movement. Perhaps none of these publications presented the 
issues involved in this controversy, in a brief space, and the 


COMPARATIVE COST OF DIFFERENT METHODS, 


as they were then understood, so clearly as the following ex- 
tract from a report of the board of canal commissioners, of 
Pennsylvania, dated December 15th, 1831:— 

“To counteract the wild speculation of visionary men, and 
to allay the honest fears and prejudices of many of our citizens, 
who have been induced to believe that railroads are better than 
canals, and consequently that for the last six years the efforts 
of our state to achieve a mighty improvement have been mis- 
directed, the canal commissioners deem it to be their duty to 
advert to a few facts which will exhibit the comparative value 
of the two modes of improvement for the purpose of carrying 
heavy articles cheaply to market, in a distinct point of view. 

Flour is now carried by the canal to Philadelphia from Lewis- 
town, 211 miles, for 623 cents, and from Harrisburg, 150 miles, 
for 40 cents a barrel; and gypsum is taken back for three dollars 
a ton to Harrisburg, and five dollars a ton to Lewistown, there- 
fore the freight (exclusive of tolls) is downwards 14} mills per 
ton per mile, and returning 7 mills per ton per mile; or on an 
average both ways one cent and three-fourths of a mill per ton 
per mile for carriage. 

On nine miles of railroad at Mauch Chunk, and on ten miles 
of railroad between Tuscarora and Port Carbon, the carriage of 
coal costs four cents, and the toll on the latter road is a cent 
and a half per ton per mile. 

The comparison will then stand thus:— 


On ten miles of railroad between Tuscarora and Port Carbon:— 


Cents. Cents. 
iret eb taper bone teteiycismierajtaintareiciofetayetsterslaieiels/aisicieieevouarnteierelenie 40 
LOULOMICOR! | POLAt OM wesieio:aels isis visie: levels clelsicialsiers leis qnodnacac 15 
—— 55 
On ten-miles of the Pennsylvania Canal:— 
Tele Ny sPED VOM ste eels ate'stayarela ctatel ste elevate sialetsteinpevcte rie shetsleretstelsi 103 
Toll on coal at one-half cent per ton per mile.............. 5 
— 152 
394 


Being 389} cents difference in favor of the state canal for 
every ten miles of transportation. 

The following table will exhibit the relative useful effects of 
horse power when employed on common roads, on turnpike 
roads, on railroads, and on canals:— 


Weight of No. of 
freight miles 
transported. per day. 
Tons. Miles. 
Four horses will draw, in addition to the weight of 
the carriage or boats containing the load, on a 
COMMON TOA IN & WAGON ..-.cceeeeeecoevereceee 1 12 
On a turnpike road; not exceeding five degrees of 
inclination, iN A WAQON.....e..eseeeceececerecee He eee 18 
On a railroad having a rise and fall of thirty feet (or 
one-third of a degree) to the mile, in eight cars... 16 27 
On the Pennsylvania Canal, in two boats........-- 100 24 


The introduction of locomotive engines and Winans cars 
upon railroads, where they can be used to advantage, will 
diminish the difference between canals and railroads in the ex- 
pense of transportation. But the board believe that, notwith- 
standing all the improvements which have been made in rail- 
roads and locomotives, it will be found that canals are from 
two to two and a half times better than railroads for the pur- 
poses required of them by Pennsylvania.” 


CANALS V8. RAILROADS, 


A favorite saying of the advocates of canals as internal im- 
provements to be preferred to railways, was that a railroad 
occupied a middle ground between a good turnpike and a 
canal. Benjamin Wright, one of the earliest civil engineers in 
the country, said in 1831, after examining critically the canal 
and railroad of the Delaware and Hudson company, he “found 
that the expense on the railroads, not including any toll, would 
be about 3} to 84 cents per ton per mile; and on the canal, 
without toll, one cent to one cent and two mills per ton per 
mile.” Josiah White, superintendent of the Mauch Chunk 
Railroad and Lehigh Canal, made a similar comparison in 
reference to operations on those works. The weak point in 
their argument was that the railways they referred to were 
among the earliest constructed in the country, and being in- 
tended solely for the transportation of coal they were not fair 
representatives of railway possibilities. 

Other points made in favor of canals were that they required 
little intelligence on the part of those who operated them, that 
they would be open to any man who built a boat, and that those 
who used them could travel or stop, as they pleased, instead of 
being obliged to adopt rates of speed dictated by managers. One 
of Josiah White’s general grounds of preference for canals, was 
novel yet, in some respects, prophetic. He said: “I think it 
rather fortunate for society that railroads are not of equal value 
to canals, for a railroad can be taken anywhere; and, conse- 
quently, no improvement would be safe on their line, for the 
moment the improvement succeeded, it would be rivaled, so 
as to destroy both, whereas we know the line and limits of 
our canals, by the supply of water, and graduation of the 
ground; so that all improvements thereon are safe against the 
undermining of rivals. I should consider that, if the railroads 
superseded canals, they would, for the above reasons, render 
the tenure or value of property as insecure as it would be 
without the protection of law.” 

One of the principal topics discussed by advocates of the op- 
posing systems was the relative cost of construction—the 
champions of the railways contending that canals would, as a 
rule, always be the most expensive, and this allegation being 
denied by the advocates of canals. The instances were rare in 
which the cost of either of the proposed works did not greatly 
exceed estimates. 

A large amount of data bearing on the relative utility of rail- 
ways and canals, as freight carriers, is furnished by documents 
published by Congress, by order of the committee on internal 
improvements of the House of Representatives, in 1832. The 
leading advocates on one side were the Baltimore and Ohio 
Railroad, and on the other side the Chesapeake and Ohio 
Canal Company. Each of these corporations, through their 
engineers and officers, collected a large amount of the informa- 
tion then pertinent to a discussion of the comparative merits 
of canals and railroads. The president of the Baltimore and 
Ohio at that time was P. E. Thomas, and the chief engineer 
Jonathan Knight. 

One of the arguments favorable to railways advanced in Mr. 
Knight’s reply to the elaborate argument previously made by 
champions of the canal system was embraced in a reference to 
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the fact that they had used comparatively old data, and that 
the railway cars, &c., had been materially improved since the 
tables referred to had been compiled. Special importance was 
attached to the reduction in friction effected by the Winans 
car. The significance claimed for these improvements was so 
great that Mr. Knight contended that, whereas an old table 
cited by the canal advocates had estimated that a power of 100 
pounds would move at the rate of 3 miles per hour 88,542 
pounds on a canal, and only 14,400 pounds on a level railway, 
with the new cars 40,000 pounds could be moved on a level 
railway. Tables which give varying velocities and effects were 
cited, and Mr. Knight said: “From an inspection of the cor- 
rected tables (that is, corrected so as to make due allowance for 
the benefits derived from an improvement in the cars, &e.), it 
will appear that when the velocity is 8 miles per hour it re- 
quires less power on the railway than on the canal to produce 
an equal effect. From a strict calculation, it will be found that 
the power required will be equal when the velocity is 2,88, miles 
per hour, or 4.2 feet per second.” 

A leading feature of his argument consisted of his advocacy 
of the theory that resistance on a level railway with proper 
cars is less than on water—while steam can be used more ad- 
vantageously on land than on an artificial water channel, and 
thus the actual force employed can be subjected to a greater 
economy. Mr. Knight adds that “according to Tredgold, the 
maximum of useful effect of the labor of a horse will be ob- 
tained from a duration of six hours labor per day, at a velocity 
of three miles per hour, and the mean power of traction will 


be 125 pounds. The railway will, therefore, have the advantage 
of the canal, at a rate of speed best suited to the action of the 
horse. The effect of the railway is to that of the turnpike road 
as 22 to 4:” 

LOADS DRAWN BY HORSES ON EARLY RAILROADS. 


Experience soon demonstrated that a strong horse could 
draw on a level railroad a great deal more than ten tons. One 
of the early instances recorded was a performance on the first 
portion built of the Baltimore and Ohio, in 1831. In describing 
it the Baltimore American said:— 

“The experiment of the transportation of two hundred bar- 
rels of flour, with a single horse, was made on the railroad on 
Saturday with the most triumphant success. The flour was 
deposited in a train with cars, and made, together with the 
cars and the passengers who rode on them, an entire load of 
380 tons, viz.:— 


Tons 

A00ibarrelscol tH OUr saa coreermates ce ae celee ee cecaeenee onions cee 20 
SICATS cs tyecslelele wietaete at eayote vinta aistore scree stacote Meare vate rate cna ae oR 8 
Passeners amlectre se icieeeceisteiste cote tvcreteiereiercaateeystee ter erste 2 
30 


The train was drawn by one horse from Ellicott’s Mills to the 
Relay House, 6} miles, in 46 minutes. The horse was then 
changed and the train having again set out, reached the depot 
on Pratt street in 69 minutes. The road between the Relay 
House and the depot is a perfect level, except at three deep 
excavations, where an elevation of 17 to 20 feet per mile was 
opened for drainage.” 


COST OF EARLY RAILWAY FREIGHT MOVEMENTS. 


WO of the most important typical articles of through freight 
on a number of roads were cotton on southern lines, and 
flour on northern lines. It generally happened that the north- 
ern roads (except the anthracite railways) derived considerably 
more revenue from passengers than from freight, while on most 
of the southern roads more revenue was derived from freight 
than from passengers. The actual cost and standard of charges 
for all classes of freight movements were very much higher 
than at the present day, so much higher, indeed, that the 
quantity of products which would bear the inevitable cost of 
rail movements was comparatively limited. 

Nearly all the freight moved consisted of articles produced 
on or near the route traversed, or merchandise forwarded from 
terminal towns or cities. The usual diversion of nearly all the 
trade previously conducted over considerable distances in heavy 
wagons occurred, but an exception was noted by the superin- 
tendent of the Philadelphia and Columbia, after it had been 
several years in operation, in the matter of whisky, as he stated 
that the toils of the state and freight charges of car owners 
were too high to furnish sufficient inducements to distillers to 
transfer their business from the turnpike to the railroad. An 
early Camden and Amboy report refers to an incident of an 
opposite character as an illustration of the rapidity with which 
new forms of local traffic were developed. It consisted of an 
unexpected increase in the number of cars required for moving 
green corn from country districts to city markets. 


INDUSTRIAL PRODUCTS IN 1840. 


The nation had not yet been trained into reliance upon ex- 
tensive sales of surplus products at distant points, except in 
connection with cotton, flour, tobacco, and a few other ‘articles. 
Live stock was driven from place to place and not transported 
in cars. The total annual value of all the exports of domestic 
produce was usually a little more than one hundred millions of 
dollars, of which more than one-half was cotton, and generally 
tobacco ranked second on the list, and flour third. The census 
returns of 1840 reported the product of iron at 286,948 tons; 
anthracite coal, 863,489; bituminous coal, 27,603,191 bushels; 
wheat, 84,828,272 bushels; Indian corn, 377,531,875 bushels; 
tobacco, 219,163,319 pounds; cotton, 790,479,275 pounds; and 
the estimated value of all the manufactured goods produced 
in the country in that year was $370,451,754. 


There was certainly not a very extensive basis for commerce 
of any kind, either foreign or domestic. It continued to be a 
national lamentation that the value of many products was con- 
sumed in vain efforts to get them to market. The proportion 
of articles moved from the point of production or its vicinity 
was smaller than at the present day, and the proportion of 
products moved over considerable distances which were trans- 
ported over water routes was much larger than it has been 
during recent years. 

In 1840 the value of foreign imports into and domestic ex- 
ports from the principal commercial states was as follows:— 


Foreign Domestic 

imports. exports. 
Main everrsaerare ecerorciomeieieitseheistetetoeayaje/ayavevereisves $628,762 $1,009,910 
Massachusetts os .cica ce «+ siesslesemeriscs secs 16,513,858 6,268,158 
Rnodeplslamcipe spate siete cistetelelstetsiere ceetaretsteyaierete 274,534 203,006 
COME CECE arereletarstetete aielolsie alelsrete siistelorrieteia = 277,072 518,210 
ING Wis X OF Kieislatesolcafelsseisicloie/s(eteleleieyestsisveiaieia eras 60,440,750 22,676,609 
Pe Tina sy iy il Weeeyats rere teteraralersiste clatedetetele ere ietere re 8,464, 882 5,736,456 
(Miairry saa hh wataretatotels\orsierasiere'stateveteleteceierereis areal 4,910,746 5,495,020 
SV DIE UNL s atatore storslelsia erareleteielsteleteteleie c\steisieiviels 545,085 4,769,937 
Nor blsCarolimararetcreietalereterelsietelelereisrelatelatsresiate 252,532 387,484 
SoubhiGarolimayeies<ctelehiessellelelasialeleiere sieve 2,058,870 9,981,016 
GEOUSTA piers ereietoreler ital s eytinrererne chrtelemlersiosisieiars 491,428 6,862,959 
ifs QUST AINA, prose raissajsiovetere pale siotelo eloleieie fepeierersinies 10,673,190 32,998,059 
PAV aD ATG is alera/e's: rays 1s cysts oie niaieiele:sioleis staleieisyeis 574,651 12,854,694 
IB OTIC Getetersloletelstereisio’e sisiatsle eieleve t1s eve sie e(elele oo 190,728 1,850,709 
Unenumerated states........scccccesccces 584,338 2,283,407 


$107, 141,519 $113, 895,634 

Of all the domestic products exported in 1840, only a 
very small fraction were taken to the exporting points by 
rail. The great exporting centre of New Orleans had no in- 
terior rail freight connections, and New York, which ranked 
second as an exporting city, was substantially in the same po- 
sition, the reliance for the extensive interior freight movements 
of these two cities being upon natural or artificial water chan- 
nels, and mainly the Mississippi, the Hudson, and the New 
York canals. 

The census report of 1840 stated the population of the United 
States to be 17,068,666, including 6,100 persons on board vessels 
of war in the naval service. The number of persons employed 
in various industries was as follows: Mining, 15,203; agriculture, 
3,717,756; commerce, 117,575; manufactures and trades, 791,545; 
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navigation of the ocean, 56,025; navigation of canals, lakes, and 
rivers, 33,067; learned professions and engineers, 65,236. The 
number engaged in railway pursuits was not stated. It was 
perhaps considered too small to be worth mentioning. 


FREIGHT CHARGES FOR EARLY MOVEMENTS BY RAIL. 


A serious obstacle tothe rapid increase of extensive rail 
movements of bulky freight, arose from the high standard of 
charges then prevailing, which was necessitated by the actual 
cost to railway companies of movements over imperfect lines, 
in small cars, drawn by locomotives of limited capacity. 

A British writer states that the cost of transporting goods on 
the Liverpool and Manchester Railroad, during its early opera- 
tions, was $2.79 per ton for 82 miles, or nearly nine cents per 
ton per mile. A similar standard prevailed on a number of 
American lines, and on some classes of articles these rates 
were exceeded. 

The rates authorized by some of the early charters were ten 
cents per ton per-mile on bulky articles, or ten cents per cubic 
foot on articles of measurement, for a distance of one hundred 
miles. The twelfth section of the charter of the Georgia Rail- 
road and Banking Company was as follows: “That the said 
Georgia Railroad Company shall at-all times have the exclusive 
right of transportation or conveyance of persons, merchandise, 
and produce over the railroad and railroads to be by them con- 
structed while they see fit to exercise the exclusive right; pro- 
vided that the charge of transportation or conveyance shall not 
exceed fifty cents per hundred pounds on heavy articles, and 
ten cents per cubic foot on articles of measurement, for every 
hundred miles, and five cents per mile for every passenger.” 

It was estimated during the first nine months of the opera- 
tions of the Baltimore and Ohio that the cost of transportation 
on that road was six cents per ton per mile. 

The Petersburg Railroad, one of the first lines constructed in 
Virginia, was prohibited by its charter from charging more 
than 123 cents a mile on a ton of freight during the time the 
road was being constructed, and after its completion it was for- 
bidden to charge more than $8 per ton on merchandise carried 
from Petersburg to Blakely, in North Carolina, a distance of 60 
miles. This is at the rate of 134 cents per ton per mile. 

The cost of transportation to the operating company on the 
Mauch Chunk Railroad, 9 miles in length, of the Lehigh Coal 
and Navigation Company, which railroad was used mainly for 
the transportation of coal, all of which was carried down grade, 
for the year 1828, was reported as follows: Mules and horses 
cost 14 cents per ton per mile; hands, 14; repairing wagons, #; 
oil, 4; total, 33; cents per ton a mile, full and one way, and 
the whole cost divided into the distance one way only. 

The tolls charged by the state of Pennsylvania, on the Colum- 
bia and Philadelphia Railway, for the use of the road and 
locomotive power, which was, of course, exclusive of the 
charges imposed by owners of cars for freight movements, 
together with those charges, were described in an article 
written for the Journal of the Franklin Institute of May, 1840, 
by Mr. W. Hasell Wilson, civil engineer, to be as follows:— 

“The rates of toll for the use of road vary from 6 mills to 4 
cents per ton (of 2,000 lbs.) per mile. There are twelve different 
rates, the average of which would be 2 cents per ton per mile. 
The lowest rates are for coal, stone, iron ore, vegetables, lime, 
manure, and timber, and the highest are for dry goods, drugs, 
medicines, steel, and furs. 

On the United States mail the toll is one mill per mile for 
every 10 pounds. On every passenger one cent per mile. In 
addition to these rates a toll is levied of one cent per mile oh 
each burthen car, two cents per mile on each baggage car, and 
on every passenger car one cent per mile for each pair of 
wheels. 

The motive power toll is, for each car having four wheels, one 
cent per mile; for each additional pair of wheels 5 mills; for 
each passenger one cent per mile, and for all other kinds of 
loading 12 mills per ton (of 2,000 lbs.). The owners of cars 
now charge $3.25 for every passenger and $7.50 for every ton of 
merchandise conveyed the whole length of the road, they pay- 
ing all tolls, which is at the rate of four cents per mile for passengers 
and 9.14 cents per mile for a ton of goods. Taking the length of 
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8-wheel car at 30, and the load of a 4-wheel burthen car at 3 
tons, we have the following results:— 

Road toll on an 8-wheel car, 4 cents per mile. 

Road toll on 30 passengers, 80 cents per mile. 

Motive power toll on car, 2 cents per mile. 

Motive power toll on 80 passengers, 30 cents per mile. 

Total toll for 80 passengers, 66 cents per mile, or 2.2 cents per 
mile for each passenger, leaving 1.8 cents per mile to the owners 
of the car for every passenger. 

Road toll on a 4-wheel burthen car, 1 cent per mile. 

Road toll on three tons of dry goods, 12 cents per mile. 

Motive power toll on car, 1 cent per mile. 

Motive power toll on three tons of dry goods, 3.6 cents per 
mile. 

Total toll on three tons of dry goods, 17.6 cents per mile, or 
5.86 cents per mile per ton to the owner of the car.” 

The superintendent of motive power of the Columbia and 
Philadelphia Railroad, in a report for the year ending October 
81st, 1887, said that the charges then imposed for carrying goods 
on the other railways named below were as follows:— 


‘* 
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He also gave in that report the following estimate of the cost 
to the road or the state of freight movements: “The annual 
cost to the state of transporting a ton of freight has been fre- 
quently inquired. From the closest calculation that has been 
made, it would seem that the expense of transporting one ton 
one mile in a train of twenty loaded cars, would be about eight 
mills, exclusive of the repairs, wear and tear of engines, and 
supervision. The state now charges twelve mills, allowing only 
four mills for the expenses and all other contingencies.” 


A NEW YORK ESTIMATE OF THE COST OF RAILWAY TRANSPORTATION. 


In 1835 a report on the subject of the actual cost of trans_ 
portation by rail was made to the New York legislature, which 
was criticised at a later period, on the ground that it unduly 
magnified the necessary expense of such movements, and that 
the information it furnished was based on operations on roads 
unfavorably located. Subsequent events have conclusively 
proved that the estimates were much higher than the facilities 
of improved roads would justify. The conclusions reached 
were of momentous importance, inasmuch as they formed a 
leading incentive to the enlargement of the New York canals, 
commenced in 1835 and completed in 1862, at an enormous 
expense, on the ground that genuinely cheap transportation 


_could never be expected from railways. 


DIFFERENCE OF RATES ON DIFFERENT LINES. 


In early railroading, as at all later periods, there have been 
great variations in the freight charges imposed by different 
lines, many of which grew naturally out of differences in their 
cost, charter requirements, or other circumstances. The Ballti- 
more and Ohio appears to have been one of the cheapest roads, 
as it is stated that at an early stage of its history its charter 
forbid freight charges exceeding four cents per ton per mile. 
Sundry controversial points were agitated, some of which arose 
from contests relating to the respective merits of railways and 
canals as freight carriers, and others from disputes in regard to 
the relative desirability of state and company management of 
railway operations. One of the results of state management of 
the main line of the Pennsylvania improvements, consisting 
chiefly of canals, but supplemented by two railroads, was 
alleged to be that the cost of transporting a barrel of flour from 
the Ohio river, or Pittsburgh, to Philadelphia in 1840 was $1.55. 
It had previously been reported, however, that in 1884 such 
movements were made for $1.12} per barrel. The charge of 
$1.55 is at the rate of about four cents per ton per mile for the 
entire distance. 
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their bearing on the state vs. company management question, 
are stated in the following extract from an article published in 
the Railroad Journal, of January, 1840, which opposed the con- 
struction of the projected New York and Erie Railroad as a 
state work:— 

“The state of Michigan opened 30 miles of the Central Rail- 
road in January, 1838, and carries on the forwarding business, 
in all its branches, as well as the transportation of passengers, 
giving bills of lading for flour, butter, turkeys, live or dead 
hogs, &c., all under the direction of commissioners appointed 
annually. There are, of course, no ‘tolls,’ and the cost of trans- 
portation in 1838 was 37} cents per barrel of flour carried 30 
miles, or 12} cents per ton per mile, while the Mohawk and 
Hudson Railroad, only 16 miles long, with three kinds and five 
changes of power, charged, and we believe still charges, 6} cents 
per barrel of flour, or very nearly 4 cents per ton per mile, one- 
third of the price charged by the state of Michigan. This same 
Mohawk and Hudson Railroad charges for light goods 6 cents 
per ton per mile, which it carries throughout the year at the 
rate of ten miles per hour for the very price charged on the 
Erie Canal for transportation during seven or eight months at 
the rate of two miles per hour. The rate for light goods from 
New York to Buffalo for 1839 was $1.20 per 100 pounds, and 
deducting 10 cents for the river, there remains $1.10 for 363 


miles (on the canals), or $22 per ton, or 6 cents per ton per 
mile.” 


PROPHETIC VIEWS OF J. EDGAR THOMSON. 


In connection with the controversies relating to the relative 
merits of canals and railroads as freight carriers, in 1840, one 
of the statements most frequently quoted by the advocates of 
the latter class of improvements, was an extract from a report 
of J. Edgar Thomson, chief engineer of the Georgia Railroad 
and Banking Company, whose lines had been constructed under 
his supervision, and which was beginning a prosperous career 
under his management. In view of the immense influence he 
subsequently exercised in verifying his statements they pos- 
sess a significance which can scarcely be overrated, and they 
will forever stand out like beacon-lights of truth amid many 
shoals and quicksands of error. Mr. Thomson in this report, 
dated April 29th, 1840, when the road was well advanced 
towards completion, and its financial success seemed to be 
assured, said:— 

“T can now state with confidence, that whenever the transportation 
is of a mixed character, such as agricultural products, general mer- 
chandise, and passengers, sufficiently large to justify the construction 
of a good road, railways will be found to be not only the most ex- 
peditious, but the cheapest artificial medium of conveyance at present 
known.” 


RIVALRY BETWEEN LAND AND WATER ROUTES. 


PAUCITY OF INTERSTATE-FREIGHT MOVEMENTS OVER ARTIFICIAL 
CHANNELS IN 1840, AND CAUSES WHICH CHECKED THEIR 
GROWTH. 


HE condition of transportation development in the United 
States in 1840 is peculiarly instructive in connection with 
the projects then seriously discussed, and controversies that have 
agitated the country since that time, relating to the comparative 
cost on land and water routes of lengthy freight movements, and 
the sort of discrimination which fixes the charges for them ata 
much lower rate per ton per mile than the rate imposed on 
short freight movements. 

In 1840 the power to make such distinctions on a scale of 
considerable national significance was vested chiefly in state 
governments. The only two lines over which they could be 
made effectually were the New York canals and the main line 
of the state of Pennsylvania, both of which were under the 
management of political officials, controlled, directly or in- 
directly, by legislatures; and every other railroad or canal then 
existing that was of sufficient length to engage extensively in 
through interstate-commerce movements had been assisted by 
state loans or state stock subscriptions to an extent that would 
justify absolute control of the general subject of the relations 
between through and local rates. 

It was, therefore, the right and duty of the people and their 
direct agents to decide what those relations should be. If rates 
were adjusted on erroneous principles they suffered as tax- 
payers, because they were the chief financial supporters of all 
the railways and canals then existing, either by direct outlays, 
such as those made by New York and Pennsylvania for con- 
structing their state works, or by indirect outlays, such as those 
made in various other states through subscriptions to stock, or 
loans of state bonds. 

The practical decision generally reached on this question, 
in 1840 and for some years later, both by the state govern- 
ments in imposing tolls, and most of the private companies in 
their combined charges for the equivalent of tolls and freight, 
was to impose a given rate per ton per mile, without regard to 
distance. This system had a thorough trial. The idea which 
found enthusiastic advocates at a later period, that no distinc- 
tions of the kind indicated should be made, or more especially 
none in favor of long movements, was extensively tested, and 
the results are known. Indeed a number of the prevailing 
practices and prejudices were in favor of discriminations in 
behalf of local trade and travel, and if decisions of the United 
States courts had not severely checked such tendencies it would 
be dificult to say how far they might have been carried. 


A principal effect of this restrictive or discriminating policy 
was a failure of lengthy lines to serve a leading end of their exist- 
ence. In other words, there were no extensive through or inter- 
state-freight movements of bulky articles over artificial land or 
water routes in 1840. The most important channels for such 
movements were the New York canals, and official reports of 
their operations in 1840 show that in that year, out of a total 
movement of 1,417,046 tons, in both directions, the proportion re- 
ceived from other states was 214,456 tons, a little more than one- 
seventh of the entire movement, and the value of all such re- 
ceipts, via Buffalo and Oswego, was only $7,877,808. The Penn- 
sylvania main line had failed, most disastrously, to serve as a 
favorite channel for east-bound through movements of bulky 
western products. In 1885 the entire movement over the Port- 
age Railroad was only about fifty thousand tons, and although 
this may have been subsequently increased, the east-bound 
through-freight movement over that road never reached con- 
siderable magnitude. This was partly because the composite 
character of the Pennsylvania main line, with its changes from 
canals to railroads, rendered it unable to compete in cost 
with the cheaper water channels of New York, and partly be- 
cause the lakes furnished better feeders of traffic than the Ohio 
river; but there was a comparatively small amount of east- 
bound through movements on both these lines combined, and the 
principal advantage, in a national commercial point of view, re- 
sulting from the construction of the main line of the Pennsyl- 
vania state works, hinged on the fact that it enabled Philadel- 
phia merchants to retain western trade which they would have 
lost without such aid. On account of the lower latitude in which 
the Pennsylvania canals were located, they could bé opened 
earlier in the spring, and kept open later in the fall, than the 
New York canals, and they, therefore, furnished available chan- 
nels of trade to Philadelphia and other portions of Pennsyl- 
vania during some weeks of every season at periods when New 
York did not possess similar advantages. 

HOW THE GREAT WESTERN EMIGRATION MOVEMENT WAS MADE. 

The following instructive and interesting account of the 
method of conducting the emigration movement to the Missis- 
sippi valley during the fourth decade is furnished in Flint’s 
History of the Mississippi Valley, published in 1832:— 

“On account of the universality and cheapness of steamboat 
and canal passage and transport, more than half the whole 
number of immigrants now arrive in the west by water. This 
remark applies to nine-tenths of those that come from Europe 
and the northern states. They thus escape much of the ex- 


| pense, slowness, inconvenience, and danger of the ancient, cum- 
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brous, and tiresome journey in wagons. They no longer ex- 
perience the former vexations of incessant altercations with 
landlords, mutual charges of dishonesty, discomfort from new 
modes of speech and reckoning money, from breaking down 
carriages, and wearing out horses. Immigrants from 
Virginia, the two Carolinas, and Georgia stil immigrate, after 
the ancient fashion, in the southern wagon. This is a vehicle 
almost unknown at the north, strong, comfortable, commodi- 
ous, containing not only a movable kitchen, but provisions and 
beds. Drawn by four or six horses, it subserves all the various 
intentions of house, shelter, and transport, and is, in fact, the 
southern ship of the forests and prairies. The horses that con- 
vey the wagon are large and powerful animals, followed by ser- 
vants, cattle, sheep, swine, dogs, the whole forming a primitive 
caravan, not unworthy of ancient days, and the plains of Mamre. 
The procession moves on with power in its dust, putting to 
shame and uncomfortable feelings of comparison the northern 
family with their slight wagon, jaded horses, and subdued 
though jealous countenances. Their vehicle stops; and they 
scan the staunch strong southern hulk, with its chimes of bells, 
its fat black drivers, and its long train of concomitants, until 
they have swept by. 

Perhaps more than half the northern immigrants arrive at 
present by way of the New York canal and lake Erie. If their 
destination be the upper waters of the Wabash, they debark at 
Sandusky, and continue their route without approaching the 
Ohio. The greater number make their way from the lake to 
the Ohio, either by the Erie and Ohio or the Dayton canal. 
From all points, except. those west of the Guyandot route and 
the national road, when they arrive at the Ohio, or its navigable 
waters, the greater number of the families ‘take water.’ Emi- 
grants from Pennsylvania will henceforth reach the Ohio on 
the great Pennsylvania canal, and will ‘take water’ at Pitts- 
burgh. If bound to Indiana, Illinois, or Missouri, they build 
or purchase a family boat. Many of these boats are comfort- 
ably fitted up, and are neither inconvenient nor unpleasant 
floating houses. Two or three families sometimes fit up a large 
boat in partnership, purchase an ‘Ohio Pilot,’ a book that pro- 
fesses to instruct them on the mysteries of navigating the Ohio; 
and if the Ohio be moderately high, and the weather pleasant, 
this voyage, unattended with either difficulty or danger, is ordi- 
narily a trip of pleasure. A number of the wealthier emigrant 
families take passage in a steamboat.” 


FREIGHT TARIFFS PROPOSED BY ROBERT FULTON IN 1796. 


Recurring to the main topic, of the deplorable lack of ex- 
tensive through interstate-freight movements over all artificial 
channels, which was largely due to the fact that no material 
distinctions were made in toll or freight charges to favor or 
encourage lengthy movements, it is a notable circumstance 
that forty-four years before the period under discussion, long 
before a single mile of railway had been constructed, and when 
canal improvements were only beginning to attract serious 
consideration, Robert Fulton, the pioneer of successful steam- 
boat operations, had clearly pointed out the necessity of such 
distinctions or discriminations. 

In a letter he addressed to Thomas Mifflin, Governor of 
Pennsylvania, in 1796, advocating the construction of a canal 
between Pittsburgh and Philadelphia, he very forcibly depicted 
the necessity of lowering the charges per ton per mile on dis- 
tant movements, and practically constructed for this projected 
line a freight tariff analogous to those in force during late years 
on many railway lines, but which few or none of the railway 
or canal lines existing in 1840 had the wisdom to adopt. In 
this remarkable letter Mr. Fulton, in describing the system that 
should be adopted in connection with the management of a 
canal extending from Philadelphia to Pittsburgh, said:— 

“Tf I proceed with this progressive and creative system till a 
canal reached Fort Pitt, which, with some bends, I will call 360 
miles, the country which the canal would accommodate would 
widen as it was more remote from Philadelphia. For instance, 
the man who lived 20 miles from Philadelphia might convey 
his goods 7 to the canal; the man at 40 miles distance might go 
14 or 15 to the canal; at 60 miles, 20 to the canal, and so on, 
till at the extremity of 360 miles they would probably go 50 on 
each side to the canal; hence, if I average the whole, such a 


canal may be said to accommodate a country 360 miles long 
and 50 miles wide, on which the tonnage (or tolls) must now 
be regulated. . 

The man who resides 20 miles from Philadelphia, and 7 from 
the canal, should he convey a ton of goods by land, it would be 
worth at least fifteen shillings, as it would employ a man and 
two horses two days. 


8. d. 
The carriage to the canal, seven miles, in like proportion..... 5 4 
Carriage on the canal. ..-.ceseccseecceccnccerercrcssssecsrss 4 0 
9 0 


Thus the saving would be six shillings, and the tonnage 
(tolls) should increase to a certain sum on the first hundred 
miles of canal, keeping much within the limits of land carriage, 
then decrease as the boating increased, in order to draw the trade 
of the back country into the canal. 

The expense of boating a ton 20 miles will be as follows: A 
man, boy, and horse will convey forty tons 20 miles for ten 
shillings, which is three pence per ton for 20 miles; but to 
allow for contingencies, say four pence per ton for boating 20 
miles, the tonnage and boating on the 360 miles should then 
be regulated, perhaps, in the following order:— 


Miles, (or bone} Boating. Amount. 
B. a. 8. da. s. d. 
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SO icatclsrelerers oie! cre sfetoreinvershers sleveteievureterowma’sleia a 16 0 1 4 17 4 
NOOSE Nec cre ica esas cele iisra.e 5 ceive einalelewseaiaiein 20:0) iets 21 8 
QO see reieerainiore sistoisiais/atoeieiaciowiaie BASSES 19 8 ae |) VAS 
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260. «aa axo:<ise ele le.6 5 272 wrote ate/c alse erie aieiejolaieieae 17 4 4 4 21 8 
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SOO Sreicccieteie tee a's<ie Uatoleioeis wale astiws startin: 16 8 5 0 AES 
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BAD. Catlocclase alatelele.cun elaieso eee otareticraltle etemiae 16 0 5 8 21 8 
SOF eee Lp INES, Serene 595 15 8 6 0 21 8 


By this system the country, at the extremity of 360 miles, 
would deliver goods at Philadelphia for twenty-one shillings and 
eight pence, which is the same as paid at the distance of one 
hundred miles, to which the land carriage to the canal must be 
added. But as such a system would open a market to the re- 
mote country, every acre of ground within reach of the canal 
would be more valuable, and the carriage to the canal must be 
borne for some years. But as population increased, and the 
tonnage on the main line became productive, lateral branches 
would be cut from the canal, and thus further improve the 
country, the tonnage (or tolls) on such branches being pro- 
portioned, as before stated, according to the distance from the 
city.” 

ELLET’S LAWS OF TRADE, SHOWING INJURIOUS EFFECTS OF OVER- 
CHARGES AND UNDERCHARGES. 


Other significant references to this subject were contained in 
a pamphlet devoted to it, entitled Laws of Trade, and a popular 
explanation of its contents, published by Charles Ellet, jr., in 
1840. He was one of the most distinguished civil engineers of 
that era. The detailed explanations are so abstruse that it is 
almost impossible for unprofessional readers to fully compre- 
hend them, or to recognize the force of the statements and 
arguments presented. One of the leading ideas advanced was 
that the tax-payers of the states which had made large inyest- 
ments in public works were then suffering pecuniarily, through 
avoidable diminutions of the revenue of those lines, and that 
the country at large was not benefited to the extent that was 
desirable and possible, on account of a failure to construct toll 
sheets in accordance with principles which, in some of their 
most vital features, substantially accord with those enunciated 

= ; Sit 
vogin Os derede'aa Eng nc ses agg 

{ If the boats return without back carriage, the expense of boating, which on 


the 360 miles is six shillings, must be deducted from the tolls and i 
tion on the various parts of the canal. rt opant 


Oliver Evans. 
John Stevens. 


i 


WN 

i} SS 

i 
N 


| 


George Stephenson. 


RIVALRY BETWEEN LAND AND WATER ROUTES. 


113 


by Fulton in 1796. Mr. Ellet, in defining the most judicious 
charge on articles of heavy burden and small value, contended 
that the charge at each point should be “ proportional to the 
ability of the article to sustain.” This is only a paraphrase of 
the expression “what the traffic will bear,’ and Mr. Ellet ap- 
paoahes still nearer to that famous expression by speaking of 
§ the greatest tax for carriage which the commodity will bear.” 
His pamphlet probably had considerable influence in directing 
the attention of railway managers to the importance of re- 
modeling their tariffs in a way that would encourage and 
greatly increase lengthy through movements of cheap and 
bulky freight. He was, perhaps, the first person in the United 
States to lay down precise rules for the framing of toll sheets 
and freight charges on internal improvements, and some of his 
views might be advantageously adopted by those who have 
since carried the principle of cheapening lengthy movements 
to excessive and injurious limits. 

To promote ease of explanation he adopted a distinction be- 
tween freight and toll, which makes his remarks applicable to 
railway lines owned and operated by a given company, as well 
to state canals or railways, on which boats or cars were fur- 
nished by individuals. He said: “I shall designate by freight 
every expense actually incurred in the carriage of the commu- 
nity, and by toll the clear profit on its transportation; so that if 
the carrier, or transporting company, charge seven mills per 
mile for the carriage of one ton of any article, and the cost of 
repairs and superintendence of the line due to the passage of 
that ton is three mills per mile, I call the freight on the article 
one cent per ton per mile, and any charge, exceeding this three 
mills, which is assessed by the state or company, is what I de- 
nominate their toll.” 

He contended that this toll was improperly and unjustly 
levied on all American lines in 1840, and gave a number of 
illustrations of the losses of trade arising from the system of 
uniform charges per mile. The list of conclusions he reached 
embraced the following:— 

“At the distance of one hundred miles from the mart, in the 
usual tariffs, a commodity is charged one dollar where it might 
bear a charge of three, and at three hundred miles it is charged 
three dollars where it could bear but one.” 

“The greater the distance the commodity is carried the less 
should be the toll levied upon it.” 

“However we depart from the charge which will yield the 
greatest revenue, there will be an increase or diminution of 
tonnage, and, of course, always a decrease of revenue. If the 
departure be an overcharge, the tonnage will be reduced a 
quantity directly proportional to the value of the overcharge, 
and the revenue proportional to the square of that departure.” 

“Where the object is to obtain the greatest possible revenue, 
it is a general law, susceptible of satisfactory proof, that the 
charge for toll should not exceed half that charge which would 
exclude the trade from the line.” 

“Where the most judicious charge is levied, the tonnage of 
the line will be one-half of the tonnage which would be ob- 
tained if no toll at all were exacted.” 

“Whatever unnecessary tax is levied on the trade is at least 
so much deducted from the revenue of the improvement.” 

In discussing the methods that should be pursued to derive 
the greatest profit from a given trade in articles of heavy burden 
and small value, he laid down the following rule:— 

“To attain the greatest possible revenue from the trade, 
under an uniform charge, the profit received from each ton 
must be equal to the expense of its carriage.” 

This rule has been disregarded or violated in many modern 
railway operations, in the direction of undercharges, as persist- 
ently as the rules relating to overcharges were violated by nran- 
agers of the early lines. An immense amount of freight has 
been carried on railways at rates that yielded no profit what- 
ever over absolute cost of movement. Many causes contributed 
to such practices, some of the most prominent of which are 
active rivalries and aggressive railway wars. If Mr. Ellet’s rule 
is even approximately correct, it may suggest advantageous 
changes in some freight tariffs wherever the desire to secure 
the greatest possible revenue, which is always strong, is not 
counteracted by antagonistic requirements. 

15 


THE CONFLICT BETWEEN RAIL AND WATER CARRIERS. 

The systems pertaining to freight charges briefly discussed 
above, and plans for reducing the cost of railway freight move- 
ments, have an important bearing on the railway systems fairly 
commenced and projected in 1840. There were few problems 
then more earnestly discussed in engineering, commercial, and 
speculative circles, than the extent to which railways would 
probably be able to compete with canals and rivers as freight 
carriers. The groundwork of extensive practical tests of this 
question had already been established, by the rapidly advancing 
chain of railway connections running parallel with the Erie 
Canal; the commencement of the construction of the New 
York and Erie Railroad; the earnest advocacy of the comple- 
tion of lines which would furnish railway connections between 
the city of New York and Albany, and thus parallel the North 
river; the near approach of the Reading railroad to the Schuyl- 
kill anthracite regions for the purpose of competing with the 
Schuylkill Canal as a coal carrier; the completion of the Phila- 
delphia, Wilmington and Baltimore which furnished a railway 
link between Philadelphia and Baltimore and thus presented a 
choice of routes to shippers who had previously depended ex- 
clusively on the natural and artificial water routes connecting 
the two cities; the completion of a new railway and a new canal 
by the New Jersey companies connecting Philadelphia and New 
York; and various other enterprises. 

Aside from these works, on which the merits and demerits of 
each of the respective land- and water-route methods have been 
tested in thousands of competitive struggles, extending through 
many years, and characterized by every variety of incident that 
the ingenuity, inventive genius, and adventurous spirit of a 
progressive people could suggest, a large proportion of ail the 
railways projected in 1840 and built for some years after that 
period were vitally affected by the varying aspects of the irre- 
pressible conflict between land and water routes as freight 
carriers. 

The topography of the country created an immense basis 
of such struggles, in the oceanic boundary of the Atlantic sea- 
board on the east, the gulf of Mexico on the south, the lakes, 
St. Lawrence, and New York canals on the north, the Missis- 
sippi and its tributaries on the west, and the Appalachian chain 
which separated the seaboard states from those lying west of 
its mountain barriers. 

Under old systems there were only two great natural outlets— 
the Mississippi and the St. Lawrence—for the bulk of the pro- 
ducts of the interior portions of the United States lying west of 
the Appalachian chain. All modern American improvements, 
whether railways or canals, intended to affect the trade of this 
vast and productive region, have aimed at diverting portions 
of it to the districts or states which contained the principal part 
of such improvements. 

The entire trade of the country of national significance had 
tended towards one of the four water systems which in 1840 
were the practical boundaries of American development. The 
trade all went to and from either the Atlantic coast on the east, 
the gulf on the south, the lakes and the St. Lawrence on the 
north, or the Mississippi and its tributaries on the west. There- 
fore, every railway intended to serve anything more than local 
purposes aimed at a connection with one of these water chan- 
nels, and the projectors of nearly all lines or combinations of 
lines which were expected to become parts of a through route 
of considerable consequence endeavored to establish a link be- 
tween two or more of the four great water systems. 

After such connections were formed, it still remained a ques- 
tion whether extensive links would prove profitable, and a lead- 
ing factor in this problem was the relative cost of the through- 
rail movements contemplated and the rival movements that 
could be made over water routes, or combinations of rail 
and water routes, There has probably never been in the trade 
history of the world a contest so complicated as that which has 
arisen from the protracted struggle between these rival sys- 
tems, It has not merely been a fight between an elephant and 
a whale, or between land routes ranged on one side and water 
routes on the other, but between the two rival routes of the 
lakes and the Mississippi, or the two whales; between various 
land routes leading eastward, which might be compared to gi- 


114 


PROGRESS OF STEAMBOAT DEVELOPMENT FROM 1830 TO 1841. 


gantic elephants, and between combinations of elephants with 
little whales on one side and combinations of big whales and 
little elephants on the other. Two of the general tendencies 
that have prevailed amid many mutations are a steady cheap- 
ening of the cost of freight movements and an increase of the 
relative magnitude of the movement made eastward, parallel 
with the natural water route of the lakes and the St. Lawrence, 
as compared with the movement made southward, via the Mis- 
sissippi. 


If methods had not been devised for cheapening rail move- 
ments to a marvelous extent, their share in this great struggle 
would have been comparatively insignificant, but the fact that, 
they were thus cheapened forms one of the most momentous 
changes in modern industrial history, and one of the cheapen- 
ing agencies to which attention was first directed was the ap- 
plication of the Fulton and Ellet principles to extensive through- 
rail movements. Others were furnished by a long line of en- 
gineering and mechanical improvements. 


PROGRESS OF STEAMBOAT DEVELOPMENT FROM 1830 TO 1841. 


HE number and tonnage of steamers of all classes con- 
structed in the United States from 1831 to 1840 inclusive, 
was as follows: Number, 1,015; tonnage, 175,697.73. The new 
construction more than doubled all previous labors of the kind. 
Up to 1840 there had been constructed 1,528 steamers, mea- 
suring 266,707.10 tons. An official return, somewhat incom- 
plete, apportioned steam tonnage in existence in 1838, between 
the respective states, as follows:— 
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Of these 700 steam vessels, from which returns were received 
in 1838, 351 were in use on the Atlantic and gulf of Mexico, 64 
on the great northern lakes, and 285 on the waters of the Mis- 
sissippi valley. The tonnage, so far as returned, was appor- 
tioned as follows: Atlantic and gulf of Mexico, 65,946; northern 
lakes, 17,287; Mississippi valley, 43,440. Up to and including 
1838 there had been built in the United States 1,279 steamers, 
measuring 226,510 tons. A little more than half the steamers 
built up to that time were apparently then in existence. Their 
destruction was peculiarly rapid on the western rivers. The 
number of steam vessels constructed in various sections from 
1831 to 1840, inclusive, was as follows: New England states, 25; 
northern lakes, 60; western rivers, 729; Middle and South At- 
lantic states, 195. 

HIGH-PRESSURE STEAMBOATS. 


The tonnage of the steamers reported in 1838 was almost 
equally divided between high-pressure and low-pressure engines, 
the former being 61,903 and the latter 64,770. But a wide dif- 
ference in this respect existed in regard to the tonnage of the 
steamers of different localities. The Mississippi valley reported 
43,440 of high pressure and none of low pressure; the northern 
lakes 7,986 of high pressure and 9,301 of low pressure; and the 
Atlantic and gulf of Mexico 10,477 of high pressure and 50,469 of 
low pressure. Analogous differences have been perpetuated, so 
that, generally speaking, Atlantic coast steamboats are usually 
propelled by low-pressure engines and Mississippi valley steam- 
boats by high-pressure engines. The distinction is considered 
important by sensitive travelers, as they regard the latter as 


more dangerous than the former, and at various points they 
have probably sharcd the view expressed by Charles Dickens, 
in describing a high-pressure steamboat he saw about 1840, of 
which he said: “It always conveyed that kind of fecling to me 
which I should be likely to experience, I think, if I had lodgings 
on the first floor of a powder mill.” 

Some of the characteristics of steamboat travel on western 
waters in 1833 are described in the following extract from a letter 
written by the Hon. Levi Woodbury, from Shawneetown, on 
April 16th, 1833: “The top of our boat is covered with coops for 
hens and pigs, ducks and geese, part for the use of the boat, and 
part for the New Orleans market. To entertain us and raise our 
spirits to-day, the captain pointed out the place where the boat, 
in 1826, which had-Lafayette on board, ran upon a snag and 
sunk, the old gentleman barely escaping with life, and losing 
most of his baggage. We heard yesterday of the loss of another 
boat, called the Reaper, in a similar way, and some hundreds 
of miles south of us. Ten or fifteen lives were lost, but most of 
those in the cabin were saved, as the cabin floated off, and did 
not sink.” 

Writing from below Memphis, on April 18th, 1833, he said:— 

“Our boat, being on the high-pressure system, moves through 
the water with great speed, but witl no ordinary noise. Every 
time it starts, and almost every half minute after, it issues 
groans like the lion or elephant, when irritated or vexed. 
Then occasionally the steam starts out of the funnel like a 
flash of lightning, and makes a hissing noise, that almost 
frightens one to leap overboard for safety.” In reference to 
the associations on board, he makes several references to active 
gambling operations, and gives the following graphic picture 
of one of the methods adopted to while away the time: “One 
man on board has a large collection of game cocks he is taking 
to New Orleans, and which he expects to sell at from five to 
twenty dollars each. Another has a great number of common 
fowls for market at New Orleans. Yesterday they selected a 
rooster from each, and after a long battle on deck, the com- 
mon dunghill cock rather worsted the game cock. They then 
betted high, sawed off their spurs, put on gaffs, &c., and very 
soon both were run through the neck; but the game cock was 
first able to stand again, and, therefore, won.” 

In “A View of the Valley of the Mississippi,” published in 1834, 
the author, in his description of the steamboats of that period, 
says: “Although the steamboats of the west are generally designed 
for carrying freight as well as passengers, yet it is astonishing 
what a number of persons one of them can carry. Even a 
boat of 100 tons often carries fifty cabin passengers; as many 
more, or perhaps twice as many, on deck; and withal 75 or 80 
tons of freight! And a boat of 500 tons, such as the Uncle Sam, 
or the Red Rover, or Belfast, has often carried 100 passengers 
in their cabin, 500 on deck, and 400 tons of freight, and withal 
marched up the mighty Mississippi at the rate of six or eight 
miles an hour. Immense numbers of passengers are carried 
from one part of the valley to another by these boats. Those 
boats which come up from New Orleans bring, besides mer- 
chants and other inhabitants or strangers, who occupy the 
cabin, hundreds of Germans, Irish, and other foreign emigrants 
who land at that port, and are seeking a home in the interior 
of the valley of the Mississippi. On the other hand, those 
which descend from Pittsburgh carry hundreds of travelers and 
emigrants from the east, as well as from foreign lands.” 

Some of the early western river boats made remarkably good 
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time. It is reported that on the 5th of J une, 1836, the steam- 
boat Ben Franklin made the run from Cincinnati to Louisville 
in 7 hours and 55 minutes. 

Of a steamboat in which Charles Dickens journeyed down 
the Ohio from Cincinnati, in 1840, he said:— 

“We had, for ourselves, a tiny state-room, with two berths 
in it, opening out of the ladies’ cabin. There was, undoubt- 
edly, something satisfactory in this ‘location’ inasmuch as 
it was in the stern, and we had been a great many times 
very gravely recommended to keep as far aft as possible, 
‘because the steamboats generally blew up forward.’ Nor was 
this an unnecessary caution, as the occurrence and circum- 
stances of more than one such fatality during our stay suffi- 
ciently testified. 

If the native packets I have already described be unlike any- 
thing we are in the habit of seeing on water, these western ves- 
sels are still more foreign to all ideas we are accustomed to 
entertain of boats. I hardly know what to liken them to, or 
how to describe them. In the first place, they have no mast, 
cordage, tackle, rigging, or other such boat-like gear; nor have 
they anything in their shape at all calculated to remind one of 
a boat’s head, stern, sides, or keel. Except that they are in the 
water, and display a couple of paddle-boxes, they might be in- 
tended, for anything that appears to the contrary, to perform 
some unknown service, high and dry, upon a mountain top, 
There is no visible deck, even; nothing but a long, black, ugly 
roof, covered over with burnt-out feathery sparks, above which 
tower two iron chimneys and a hoarse escape-valve, and a glass 
steerage house. Then, in order, as the eye descends towards 
the water, are the sides and doors, and windows of the state- 
rooms, jumbled as oddly together as though they formed a 
small street, built by the varying tastes of a dozen men. The 
whole is supported on beams and pillars resting on a dirty 
barge, but a few inches above the water’s edge, and in the nar- 
row space between this upper structure and this barge’s deck 
are the furnace fires and machinery, open at the sides to every 


wind that blows, and every storm of rain it drives along its 
path.” 

Of a journey on the Mississippi, during the era when it was 
bountifully supplied with snags, he said: “If coming up this 
river, slowly making head against the stream, be an irksome 
journey, the shooting down it with the turbid current is almost 
worse; for then the boat, proceeding at the rate of twelve or 
fifteen miles an hour, has to force its passage through a laby- 
rinth of floating logs, which, in the dark, it is often impossible 
to see beforehand or avoid. All that night the bell was never 
silent for five minutes at a time; and after every ring the vessel 
reeled again, sometimes beneath a single blow, sometimes be- 
neath a dozen dealt in quick succession, the lightest of which 
seemed more than enough to beat in her frail keel, as though 
it had been pic-crust.” 

ON THE ATLANTIC COAST 

the original type of low-pressure engines has generally been 
adhered to, and most of the important eastern steamboats or 
steamers traverse tide-waters free from liability to a number of 
the peculiar perils and dangers of western rivers. They are 
radically different boats, in several respects; having less to fear 
from snags and low water, and when they venture out into 
the ocean or its vicinity, more to apprehend from high waves 
and storms. The speed, size, and strength of some of the 
Hudson river, Long Island sound, and other eastern boats 
were materially increased at a comparatively early period. The 
Albany, built in New York, in 1832, was 272 fect long, 26% feet 
beam, and 8} feet deep in the hold, registering 588 tons. Boats 
built to traverse Long Island sound were broader and deeper 
than those of the river. One built in New York in 1836, the 
Massachusetts, had a length of 202 feet, a breadth of 29 feet, a 
depth of hold of 12 feet, and a tonnage of 676. Steamboats for 
trips along the coast outside of the rivers and sounds were built 
as early as 1832, and before many years had elapsed steam 
vessels were plying between all the principal ports on the 
Atlantic and gulf coasts. 


RAILROAD CONSTRUCTION FROM 1840 TO 1850. 


HE number of miles of railroad built in the United States 
from 1840 to 1850 was 5,045.77, the new mileage of each 
year being as follows: 1840, 490.51; 1841, 605.88; 1842, 504.68; 
1848, 287.81; 1844, 179.96; 1845, 276.91; 1846, 332.77; 1847, 262.51; 
1848, 1,056.46; 1849, 1,048.28. 

The total number of miles built in each of the geographical 
groups was as follows: I. Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island, and Connecticut, 1,899.10. II. 
New York, Pennsylvania, Ohio, Michigan, Indiana, Maryland, 


Delaware, New Jersey, and District of Columbia, 1,805.57. ITI. 
Virginia, West Virginia, Kentucky, Tennessee, Mississippi, Ala- 
bama, Georgia, Florida, North Carolina, and South Carolina, 
1,218.37. IV. Illinois, Iowa, Wisconsin, Missouri, and Min- 
nesota, 97. V. Louisiana, Arkansas, and Indian Territory, 
25.73. 

The names of the lines by or to which these additions of 
mileage were made, and the years in which they were com- 
pleted, are shown in the following table:— 


Corporation. 1840. 1841, 1842. 1843. 1844. 1845. 1846, 1847, 1848, 1849. Decade. 
Grovr I.—WUaine, New Hampshire, Vermont, Massachu- 
setts, Rhode igand: ( BAPE EANG TAS CG BOAO CPI CLIIIOCOC 156.66 99.97 180.16 20.93 42.16 88.46 123.28 162.43 441.29 583.76 1,899.10 
; 9: 
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SEV SEIT Cane si s\aicielcicleicleisicisivielcie.ciaislelsé.e alciaiscie s\¢sivisieiss® stoic meee LO0 tiareie eee eieiele ear sielere Eat aietete: renee 

Boston and Albany.....-ssccceseeeccssssccccccreccees ANbo, viet BWW Sadho" ange  —aouo 4/80!) ae -cue.00 mnie 21. 
Boston, Clinton, Fitchburg and New Bedford..... .... 20.13 3 0.96 - . = ‘A A ae 
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Boston and Lowell. .c6 ccs sccccccccccccccsccrcccsscses Bae Welsre narod ssiete 92 , asosois F Satis : 
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New London Northern....---++.+++++++r9s Biaaisbiotelnieraisic ieee osu ay Pe Ns 


New York and New England.......++s+seeseeserrerers 
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Corporation. 1840, 1841, 


New York, New Haven and Hartford................+- 

New York, Boston and Proyidence....... meleterstele dood: 

Northern (of New: Hampshire)....00... 0 cescccsceseess Soh 
Norwich and Worcester..........se.0- wee coetmonees 59.75 

Old Colony...... Ba iste ees a eicrotatnverertentnttaeeietete Tan Oc EIS ifn 
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Group II.—Wew York, Pennsylvania, Ohio, Michigan, In- 
diana, Maryland, Delaware, New Jersey, District of Co- 
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Columbus ANG NEMA cecs celle ssc cesses cs oalersisie eia\alecole Sage 
Cumberland and Pennsylvania....5.....0,seccesssecee Pstaie eae 
Detroit, Grand Haven and Milwaukee................- anye 5.50 
Jeffersonville, Madison and Indianapolis............... aie 6.00 
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Group III.—Virginia, West Virginia, Kentucky, Tennessee, 
Mississippi, Alabama, Georgia, Florida, North Carolina, 
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Group IV.—Illinois, Iowa, Wisconsin, Missouri, Minnesota, .... s+ 
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Group V.—Louwisiana, Arkansas, Indian Territory........ Nevate Rte 
West Feliciana. .....scccssenes Misiciatel elataGslessisisioroisistsicle slelsistianaterete 


MILEAGE AND COST OF CONSTRUCTION IN EACH STATE AT END 
oF 1850. 

In addition to the construction mentioned in the above table, 
there were considerable additions made to mileage in 1850, 
which increased the entire mileage to such an extent that the 
census report of 1860 gives the number of miles of railroad in 
operation in each of the states at the end of 1850, and the cost 
of construction, &c., as follows;— 


1812. 1843, 1844. 1845. 1846. 1847, 1848. 
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tion, &c. 
$6,999,894 
14,774,133 
10,800,901 
47,886,905 
2,802,594 
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$97,254,201 
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States. Berens Cost of construc- 
end of 1850, tion, &c. 

Nowa orbenss steno ho cy aetcetaees 1,403.10 $65,456, 123 
New Jersey tee eee eeeeee tenet eeeeees cose 205,98 9,348,495 
Pennsylvania..........., mlateteretee ateiete aleve 822.34 41,683,054 
MD ey arene ses mages Sela ais claroieis ie Soo eeastaste. 39.19 2,281,690 
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Middle Atlantic states............. 2,723.96 $130, 350,170 
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Southern Atlantic states........... 1,717.37 $36,875,456 
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Recapitulation:— 

New Hngland Statesics cscs ccecscsictees 2,507.48 $97,254,202 
Middle Atlantic states.........-. ceeecees 2,723.96 130,350,170 
Southern Atlantic states................. 1,717.37 36,875,456 
Gulf states....... eietatalteiolalsteats\nise sisis.essi¢/sie 287.00 5,286, 209 
ATONE AUCs are faraintnoreftiars| ©: ateiaiei,0.0)0\n.0i0/0-078 1,353.98 26,894,112 

Total United States’ <..ciccsieceedecls 8,589.79 $296, 660,148 


PACIFIC RAILROAD PROJECTS. 


The historic events which happened during the fifth decade 
include the annexation of Texas, the Mexican war, the acquisi- 
tion of California, and the definite settlement of the north- 
western boundary line, which separates British Columbia from 
Washington Territory. The large extension of the “area of 
freedom” on the Pacific coast, and the great rush of emigra- 
tion to that region after the discovery of gold placers and 
mines, by water and overland routes, expanded national ideas 
in regard to probable transportation wants to such an extent 
that before the close of the decade the agitation of projects for 
constructing a railway to the Pacific coast was commenced, 
and Congress had made an appropriation of $50,000 to defray 
the expenses of surveys of routes, from the valley of the Missis- 
sippi to the Pacific ocean, of roads and railways. Progressive 
men no longer asked whether the Alleghenies could be crossed 
by the locomotive, for that problem was being rapidly solved, 
but whether practical rail routes could ever be found which 
would lead through the Rocky mountains and other towering 
ranges which separated the Pacific from the central portions of 
the country. 

RAILWAY CONNECTIONS BETWEEN THE ATLANTIC COAST AND THE 
MISSISSIPPI VALLEY. 


The most remarkable and permanently useful development 
of the fifth decade, and early years of the sixth decade, resulted 
from the persistency with which projects for securing railway 
connections between leading Atlantic seaboard cities and water 
systems west of the Appalachian chain were being pushed for- 
ward. This was the great work of the era. It was first accom- 
plished at the extreme points, in or about 1850, Boston, on the 
north, securing continuous rail connection with the lakes 
through the Massachusetts lines, subsequently known as the 
Boston and Albany, and the links of short railways running 
parallel with the Erie Canal, which were formally united in 
1853 under the title of the New York Central; and Georgia, on 
the south, through the Western and Atlantic, built by that 
state, and extending from Atlanta to Chattanooga, securing a 
rail connection between that city, which was reached by the 
head waters of the Tennessee, one of the most important of the 
tributaries of the Mississippi, and roads leading from Atlanta to 
Georgia seaports. While these achievements were progressing 
the New York and Erie was rapidly wending its way westward 
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to furnish a rail connection between the city of New York and 
lake Erie, at Dunkirk; the Pennsylvania Railroad was crossing 
the Alleghenies, with Pittsburgh, the head waters of the Ohio, 
as its objective point, and the Baltimore and Ohio was advanc- 
ing toward Wheeling, a point on the Ohio river, located a short 
distance below Pittsburgh. The main lines of these three rail- 
ways were each completed at an early period of the sixth de- 
cade, the New York and Erie being opened to Dunkirk on 
April 22d, 1851; the Western division of the Pennsylvania, 
which extended from the western end of the Portage Railroad, 
being opened on September 10th, 1852, and the Baltimore and 
Ohio being opened to Wheeling on January 1st, 1853. In ad- 
dition to these movements, the Hudson River Railroad was 
opened between New York city and East Albany on October 
3d, 1851, thus furnishing a rail connection between New York 
city and the New York Central. 

Thus four great east and west railway trunk lines, connect- 
ing Boston, New York, Philadelphia, and Baltimore, were com- 
pleted at an early period of the sixth decade. On the south, 
Georgia had secured a similar connection, and South Carolina, 
although baffled in her first plan for reaching Cincinnati and 
Louisville, was endeavoring to accomplish the same end by 
other methods for the benefit of Charleston. At intervening 
points strenuous efforts were made to pierce the Appalachian 
chain by routes intended to promote the commercial interests 
of Norfolk and other cities of Virginia. Mobile was also pre- 
paring to extend a railway northward towards the mouth of the 
Ohio, through the Mobile and Ohio. In the extreme north, 
Boston was not only promoting the construction of rival routes 
through Vermont, but the Atlantic and St. Lawrence, leading 
westward from Portland, through Maine, New Hampshire, and 
Vermont, was opened from Portland to Island Point, Vermont, 
on January 20th, 1853, and in August of that year it was leased 
for 999 years to the Grand Trunk, of Canada, and thus made 
the eastern link of a fifth trunk-railway connection between 
Western and Northern Atlantic states. 


VARIOUS FIELDS OF RAILWAY PROGRESS. 


In addition to the construction of a considerable number of 
useful local lines, the construction of many of the links subse- 
quently used in some of the numerous routes that connect the 
seaboard with the Mississippi valley, and the commencement or 
extension of lines intended to improve the railway approaches 
to the anthracite coal regions, two other movements of general 
significance were progressing, one of which was the improve- 
ment of the rail connections on the great north and south 
through-route adjacent to the Atlantic coast, and the other the 
commencement of the construction of railways in various por- 
tions of the Mississippi valley, which were intended to assist its 
inhabitants in their strenuous efforts to reach desirable markets 
for their surplus products, either by extensions to lakes, rivers, 
or canals, or to some of the railway lines then rapidly advanc- 
ing westward. 

The direction and some of the characteristics of railway pro- 
gress have at nearly all times, and especially during the fifth 
decade, been affected by the complex political system of the 
United States, with its division of authority between the central 
or Federal government and the various commonwealths. As 
all the early charters were granted by some one or more of the 
state legislatures, it was natural that the effect of any particular 
line proposed on the prosperity of the state it was intended to 
traverse should be seriously considered in connection with the 
question whether the charter applied for should be granted or 
refused. The transportation systems of all the original colonies 
had been based on the idea of promoting, as far as possible, 
trade from their interior counties to their seaboard cities, and 
discouraging movements from the interior to adjacent states, 
except so far as they were imperatively demanded by local in- 
terests. This style of procedure was adhered to while the basis 
of the existing railway system was being established with a 
tenacity which has left a deep impress on its fundamental fea- 
tures, and it was only through many struggles and gradual 
changes that serious innovations finally occurred. It neces- 
sarily happened that a leading object of the through railways 
authorized in each Atlantic seaboard state was to increase 
the commerce of its seaboard city, and even short incursions 
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of lines intended to promote the prosperity of rival cities, 
such as the crossing of north-western Pennsylvania by the 
Lake Shore, of north-eastern Pennsylvania by the Erie, or of 
south-western Pennsylvania by the Baltimore and Ohio, usually 
encountered bitter opposition. The process of breaking down 
state barriers niade comparatively little headway during the 
fifth decade, and most of the commonwealths acted on the 
charters proposed very much as if they were entirely independ- 
ent of each other in the fullest sense, and as if questions relat- 
ing to the grant of the right of way to railways intended to 
facilitate intercourse with the leading cities of other states 
should be decided in the spirit that would presumably animate 
the legislative bodies of distinct kingdoms. 


IN THE NEW ENGLAND STATES, 


more miles were constructed during the fifth decade than in 
any other section. This is the only decade in which such a 
geographical distribution of new mileage has occurred. In the 
previous decade the New England states built only a little 
more than one-fourth as many miles as the states in group II, 
and in the decade extending from 1850 to 1859, inclusive, they 
constructed less than one-sixth as many miles as the states in 
group II, only a little more than one-fourth as many miles as 
the states in group III, and only a little more than one-third as 
many miles as the states in group IV. A considerable number 
of the citizens of New England, however, have been exception- 
ally active in promoting the construction of railways in other 
states and territories ever since their own early lines were com- 
pleted. 

Among the reasons for the exceptional activity in New Eng- 
land during the fourth decade, the most prominent are proba- 
bly to be found in her superior financial condition and the good 
fortune which had attended the important railway enterprises 
commenced within her boundaries during the third decade. 
The panic of 1837 and the collapse of state credit about 1842, 
put back railway progress at least ten years in many sections 
of the country. The western, south-western, and some of the 
Southern and Middle states (especially Pennsylvania) suffered 
very severely in credit and capacity to prosecute great under- 
takings. New England, on the contrary, recuperated very 
rapidly. Her own citizens had furnished the principal part of 
the capital used in her early railways. They owned these lines, 
and on account of this ownership had exercised over them a 
jealous supervision, and ensured profitable results whenever 
they were possible. Aid granted by states had represented 
comparatively small sums; no state bonds had been dishonored 
by a failure to provide promptly for interest obligations; and 
the fact that no internal improvements of considerable magni- 
tude had been undertaken by these states left the field clear for 
the corporate efforts of comparatively small companies, a large 
proportion of which have since enjoyed a career of almost un- 
interrupted prosperity. New England then, as at the present 
day, contained a remarkably large number of independent 
companies, each operating a relatively small amount of mile- 
age. Of seventy New England companies reported in 1850 
only three had lines more than one hundred. miles in length. 
They were the Rutland and Burlington, 119.54 miles, and Ver- 
mont Central (with branch), 120 miles, of Vermont; and the 
Western, of Massachusetts, 117.81 miles. The average length 
of each of the New England roads, in 1850, was less than 36 
miles, and the average cost, per mile, was about $38,800. 

The exceptionally long lines represented, in the case of the 
Western, the efforts subsequently combined under the corporate 
name of the Boston and Albany to extend a railway from the first 
to the second of those cities, for the purpose of making a com- 
bination with the chain of railways from Albany to the lakes, 
now part of the New York Central system. The operations of 
the Western were exceptionally successful. The road paid good 
dividends, and at the same time rendered great service to Bos- 
ton and Massachusetts by diminishing the cost of transporta- 
tion on staple-food products forwarded from the west, and in 
developing local industries. The entire line formed by the 
junction of the two systems mentioned above in Massachusetts 
and New York was one of the first, if not the first, to form a 
direct through-rail connection between the lakes or water sys- 
tems west of the Appalachian chain and an Atlantic seaboard 


city, and it was expected that this achievement would rendcr 
immense service to Boston, in the way of advancing her rela- 
tive rank as an American commercial emporium. New York, 
however, did much to thwart this tendency, by greatly restrict- 
ing the utility of the railways which paralleled the Erie Canal 
as freight carricrs, inasmuch as all freight carried over their 
lines was obliged to pay the tolls charged on the canals until 
an act repealing this tax was passed in December, 1851; by re- 
ducing the tolls on the Erie Canal; and by hastening the com- 
pletion of the Erie Railroad in southern New York, which was 
built with the expectation that it would become a successful 
rival of the more northern trunk line, and thus render greater 
service to the city of New York, in a commercial sense, than 
Boston could possibly derive from the Western and its advan- 
tageous connections. 

Fully conscious of this danger, Boston enterprise and Boston 
capital looked in another direction for the accomplishment of 
the objects that were not likely to be fully served by the West- 
ern Railroad, and, therefore, aided the construction of the 
lengthy lines in Vermont for the purpose of making a connec- 
tion through them with the water systems leading from the 
west. Several Massachusetts lines were used as links in this 
system, one of the most important being the Boston and 
Lowell. Before the end of the fourth decade Boston had three 
railways radiating in three directions, which wére. the pioncers 
of the Massachusetts system. At the end of the fifth decade 
she had seven lines, extending to or towards the adjacent states. 
Other New England railways which had more than useful local 
significance, aimed at establishing connections between Boston 
and Maine on the north or north-east, and between Boston and 
New York on the south-west, and the Atlantic and St. Lawrence, 
of Maine, which by extensions through adjacent states became 
an eastern link of the Grand Trunk (of Canada) leading to 
Portland. 

THE RAILROADS OF NEW YORK IN 1850 


presented a singular contrast with those of New England, in 
the matter of diversity of ownership. Of the entire mileage of 
1,403.10, which had cost $65,456,128, or an average of about 
$46,650 per mile, more than half the mileage and nearly two- 
thirds the cost were represented by two lines. What is now 
the New York Central (with branches) was 447 miles in length 
and had cost $20,023,863. The New York and Erie, then not 
completed (with branch), was 337 miles in length and had cost 
$20,066,208. The New York Central of that day did not include 
the Hudson River or the New York and Harlem (with branches); 
which were subsequently united with the New York Central 
system. The Hudson River in 1850 had a mileage of 74.71, 
which had cost $6,666,681; and the New York and Harlem had 
a mileage of 80.17, which had cost $4,666,372. These lines were 
subsequently embraced within the New York Central, and if 
the cost be added to the New York Central figures given above, 
and the cost of the New York and Erie, the aggtegate will be 
$51,423,124, leaving a total of only $14,082,999 for all the other 
railways in operation in the state of New York in 1850. Several 
of these lines, however, were built for the purpose of diverting 
through western trade from various other points on the lakes 
than Buffalo, and New York was in a fair way (as subsequent 
developments have shown) to be as successful in maintaining 
through western trade connections during a railway era, as she 
had been during an era of canals. 

One of the most notable features of the railway development 
of the fifth decade is the extraordinary extent to which con- 
struction progressed, during that period, on the various lines 
subsequently designated as the Vanderbilt system, not only in 
New York, but in other states, 


IN NEW JERSEY, 


at the end of 1850, the 205.93 miles in operation, which had 
cost $9,348,495, or an average of about $45,370 per mile, con- 
sisted, in addition to the Camden and Amboy (with branches) 
of 92.37 miles, and the New Jersey, with a mileage of 83.80, 
which had been operated very successfully, in a financial sense 
of 9.50 miles of the Central of New Jersey, then a very promis. 
ing project; links or connections of the New York and Erie in 
the northern part of the state, and the Morris and Essex, with 
a mileage of 34.02. The Central of New Jersey and Morris and 
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Essex were presumably located with the view of finally making 


such connections as were subsequently formed with lines lead: 
ing to the anthracite coal regions of Pennsylvania. 


PENNSYLVANIA, 


at the end of 1850, had made less relative progress in railway 
development during the preceding ten years than any other 
state, if due allowance is made for the fact that her mileage 
had exceeded that of any other commonwealth in 1839. In 
only two directions was there any movement of considerable 
significance whatever. They were the Philadelphia and Read- 
ing, which had completed its main line to the Schuylkill an- 
thracite coal regions, and had a reported mileage of 95, and the 
Pennsylvania Railroad, then being rapidly pushed forward as a 
continuous railway between Harrisburg and Pittsburgh. Aside 
from these two roads, of which the former was well advanced 
during the fourth decade, and the latter the only important line 
originated during the fifth decade, railway progress was al- 
most suspended in the entire state, and there were few visible 
indications of the tremendous forward leaps that were to be 
made in the next decade. It would be difficult to explain fully 
why Pennsylvania had apparently become a Rip Van Winkle, 
but some of the reasons were probably furnished by the col- 
lapse of state credit, the failure of the United States Bank, 
chartered by the state, the disastrous financial result of the 
operation of a number of the state works of internal improve- 
ment, and the lack of good fortune, which had cast a blight 
upon some of the enterpises undertaken by private companies. 
The Philadelphia and Trenton, 28.20 miles in length, which had 
been adopted as part of the system of the United Companies of 
New Jersey, furnished then the most hopeful indication, and 
almost the only one in the entire commonwealth, that railways 
could be made profitable enterprises from the commencement 
of their existence, and this line has, perhaps, up to the present 
time, continuously yielded a better return on the original in- 
vestment than any other line in the United States. 

All the railways in Pennsylvania, at the end of 1850, accord- 
ing to the census returns of 1860, had an aggregate length of 
822.34 miles, and had cost $41,683,054, an average of a little 
more than $50,700 per mile. Aside from the short coal roads 
leading from the anthracite regions to adjacent water channels, 
and the roads already named, there were scarcely any railways 
in Pennsylvania except those which had been constructed pre- 
vious to 1840, and a very few short lines. These exceptions in- 
clude the state railways, the Cumberland Valley, the Franklin, 
extending from Chambersburg to Hagerstown, Maryland, the 
Philadelphia, Germantown and Norristown, the Philadelphia, 
Wilmington and Baltimore (of which only 19 miles were located 
within the state), the Tioga (with branch), extending northward 
to southern New York, the Wrightsville, York and Gettysburg, 
and portions of the New York and Erie which crossed the 
boundary line into northern Pennsylvania at places where it 
was impossible to secure a desirable adjacent route in southern 
New York. 

THE PENNSYLVANIA RAILROAD. 


The hopes and reliance of the state, for extensive thorough- 
fares within her own boundaries, with a probability of securing 
desirable connections in western states, so far as they were then 
typified by actual developments, were fixed solely upon the 
Pennsylvania Railroad. The views prevailing a short time 
later in regard to this enterprise, are shown by the following 
extract from Andrews’ Report on Colonial and Lake Trade, 
dated August 19th, 1852, and published as a United States gov- 
ernment document: “The object of the Pennsylvania Railroad 
is to provide a better avenue for the trade between Philadelphia 
and the interior—one more in harmony with the works in pro- 
gress and operation in other states than the main line con- 
structed by the commonwealth, The latter is not only poorly 
adapted to its object, but is closed a considerable portion of the 
year by frost. The mercantile classes of Philadelphia have 
long felt the necessity of a work better adapted to their wants, 
and fitted to become a great route of travel as well as com- 
merce, from the intimate relation that one bears to the other. 
It is by this interest that the above work was proposed, and by 
which the means have been furnished for its construction. 
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The conviction of which we have spoken has been instrumental 
in procuring the money for this project as fast as it could be 
economically expended. The work has been pushed forward 
with extraordinary energy from its commencement. Already 
a great portion of the line has been brought into operation, and 
the whole will soon be completed. 

The Pennsylvania Railroad commences at Harrisburg, and 
extends to Pittsburgh, a distance of 250 miles. The general 
route of the road is favorable, with the exception of the 
mountain division. The summit is crossed at about 2,200 feet 
above tide-water, involving gradients of 95 feet to the mile, 
which are less than those resorted to on the Baltimore and 
Ohio Railroad, and not much exceeding those profitably worked 
on the Western Railroad, of Massachusetts. The route is graded, 
and the structures are prepared for a double track, which will 
be laid as soon as possible after the first shall be opened. The 
cost of the road, for a single track, is estimated at $12,500,000, 
of which $9,750,000 have been already provided by stock sub- 
scriptions. The balance is to be raised by an issue of bonds. 
The road is to be a first-class work in every respect, and is con- 
structed in a manner fitting the great avenue between Phila- 
delphia and the Western states. 

As a through route, both for trade and travel, there is hardly 
a work of the kind in the United States possessing greater ad- 
vantages or a stronger position. Its western terminus, Pitts- 
burgh, is already a city of nearly one hundred thousand in- 
habitants, and its population is rapidly increasing. That city 
is the seat of a large manufacturing interest, and the centre of 
a considerable trade, and a road connecting it with the com- 
mercial metropolis of the state cannot fail to command an im- 
mense and lucrative traffic. 

The western connections which this road will make at Pitts- 
burgh are of a most favorable character. It already has an 
outlet to lake Erie through the Ohio and Pennsylvania, and 
the Cleveland and Wellsville roads. The former of these is 
regarded as the appropriate extension of the Pennsylvania line 
to the central and western portions of Ohio. Through the 
Pittsburgh and Steubenville road (2 work now in progress), a 
connection will be opened with the Steubenville and Indiana 
Railroad, which is in progress from Steubenville to Columbus. 
These lines, in connection with the Pennsylvania road, will 
constitute one of the shortest practicable routes between Phila- 
delphia and central Ohio. 

The Pennsylvania road must also become a route for a con- 
siderable portion of the travel between the Western states and 
the more northern Atlantic cities. From New York it will 
constitute a shorter line to central Ohio than any offered by 
her own works. It will, for such travel, take Philadelphia in 
its course—a matter of much importance to the business com- 
munity. 

The route occupied by the road is one of the best in the 
country for local traffic, possessing a fertile soil and vast mine- 
ral wealth in its coal and iron deposits. From each of these 
sources a large business may be anticipated. The whole road 
cannot fail, in time, to become the seat of a great manfacturing 
interest, for which the coal and iron upon the route will fur- 
nish abundant materials.” 


DELAWARE AND MARYLAND ROADS. 


In 1850 the railways of Delaware consisted of the New Castle 
and Frenchtown, 16.19 miles in length, and 23 miles of the 
Philadelphia, Wilmington and Baltimore. Their aggregate 
length was 89.19 miles, and the cost of construction was 
$2,281,690, an average of about $58,500 per mile. 

The length of the railways in Marylartd in 1850 was 253.40 
miles; the cost of construction was $11,580,808, an average of 
about $45,770 per mile. The lines consisted chiefly of 56 miles 
of the Philadelphia, Wilmington and Baltimore; 47.50 miles of 
what is now the Northern Central; 81 miles of the main line 
and branches of the Baltimore and Ohio, and 30 miles of its 
Washington branch. The only other roads in the state were 
short lines leading from the Cumberland coal regions, and the 
Annapolis and Elkridge, which had a mileage of 21.50. The 
Northern Central, however, had extensions in Pennsylvania, 22 
miles in length, and the Baltimore and Ohio extensions in Vir- 
ginia (or what is now West Virginia), 97 miles in length. 
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THE BALTIMORE AND OHIO. 


The aggregate length of the lines of the Baltimore and Ohio 
in 1850, including the Washington branch, and the extensions 
in Virginia, was 208 miles, which had cost $15,243,426. Con- 
struction on its western extension toward Wheeling, on the 
Ohio river, was then being rapidly advanced, however, and 
Andrews’ Report, dated August 19th, 1852, said:— 

“The Baltimore and Ohio Railroad extends from Baltimore 
to Wheeling, on the Ohio river, a distance of 379 miles. Its 
estimated cost is $17,893,166. It crosses the Allegheny mount- 
ains at an elevation of 2,620 feet above tide-water, and 2,028 
feet above low-water in the Ohio river, at Wheeling. In 
ascending the mountains from the east, grades of 116 feet to 
the mile are encountered on one plane, and for about nine 
miles in an opposite direction. Grades of over 100 feet to the 
mile, for over ten miles, are met with on other portions of the 
line. These grades, which only a few years since were regarded 
as entirely beyond the ability of the locomotive engine to as- 
cend, are now worked at nearly the ordinary speed of trains, 
and are found to offer no serious obstacle to a profitable traffic. 
Occurring near each other, they are arranged in the most con- 
venient manner for their economical working, by assistant 
power. With the above exception, the grades on this road 
will not compare unfavorably with those on similar works. 
The road is now open to a point about 300 miles from Balti- 
more and will be completed on or before the 1st of January 
next. Whatever doubt may have existed among the engi- 
neering profession, or the public, as to the ability of the road, 
with such physical difficulties in the way, to carry on a profit- 
able traffic, they have been removed by its successful operation. 
That grades of 116 feet to the mile, for many miles, had to be 
resorted to, is full proof of the obstacles to be encountered. 
Its success in the face of all these, of a faulty mode of con- 
struction in the outset, and of great financial embarrassment, 
reflects the very highest credit upon the company, and upon 
the people of Baltimore.” 


VIRGINIA, NORTH CAROLINA, AND SOUTH CAROLINA. 


In these states comparatively little progress was made during 
the fifth decade. A diversity of opinion had sprung up in 
Virginia in regard to the best plans to be pursued in advancing 
westward, which retarded progress in either of the directions 
proposed. Virginia, like Pennsylvania, did a comparatively 
small amount of railway work during the fifth decade, and a 
remarkably large amount of it during the sixth decade. The 
two railways of South Carolina, in 1850, were the Greenville 
and Columbia, with branches, 47.00 miles in length, and the 
South Carolina, with branches, 242.00 miles in length. The 
Louisville, Cincinnati and Charleston project having failed to 
accomplish the objects at which it aimed, by making the South 
Carolina Railroad the base of its operations, that road resumed 
its 6riginal name. 


GEORGIA RAILROADS. 


The early railroads of Georgia had been quite prosperous and 
successful. Much new construction was proposed and completed 
during the fifth decade, but at the end of 1850 the principal 
new achievement was the completion of the Western and At- 
lantic, 138 miles in length, to Chattanooga. The other railways 
of Georgia were the Central, 190.72 miles; Georgia, with branches, 
218, and Macon and Western, 102. 


GULF STATES. 


The railways of the gulf states, at the end of 1850, consisted 
of 21 miles, the Tallahassee, in Florida; 132.50 miles in Ala- 
bama, consisting of Montgomery and West Point, with branch, 
88.50 miles, and Tuscumbia and Decatur, 44 miles; 75 miles in 
Mississippi, consisting of Grand Gulf and Port Gibson, 8 miles, 
Raymond, 7 miles, and Western Mississippi, 75 miles; and 79.50 
miles in Louisiana, consisting of Clinton and Port Hudson, 14 
miles; Mexican Gulf, 27.00; Milnburg and Lake Pontchartrain, 
4.50; New Orleans and Carrollton, with branches, 8.00, and West 
Feliciana, 26, 

INTERIOR WESTERN STATES. 


The interior Western states had commenced construction 
under conditions that were destined to revolutionize all pre- 
conceived ideas in regard to the financial methods that should 
be pursued, and the amount of new construction that could be 
built within a given area during a comparatively limited period. 
Most of these lines were intended to improve western methods 
for reaching markets, with comparatively little reference to the 
contemporaneous efforts of Atlantic seaboard cities to reach 
western centres of production. This double movement to and 
from many objective points is one of numerous causes of the 
extraordinary events that have characterized the rivalries of 
the northern trunk lines and their western connections. 

As railway development was reported at the end of 1850, the 
lines in operation in the various states was as follows: Ken- 
tucky—Lexington and Frankford, 29.18 miles; Louisville and 
Frankford, 49.03 miles; total, 78.21 miles. Ohio.—Cleveland, 
Columbus and Cincinnati, 135.41 miles; Columbus and Xenia, 
54.56; Little Miami, 83.40; Sandusky, Dayton and Cincinnati, 
with branch, 173.90; Sandusky, Mansfield and Newark, with 
branch, 116.00; 12 miles of the Michigan Southern; total, 575.27. 
Indiana.—Indianapolis, Pittsburgh and Cleveland, 28.00; Jeffer- 
sonville, 16.00; Knightstown and Shelbyville, 27.00; Louisville, 
New Albany and Chicago, 35.00; Madison and Indianapolis, 
with branches, 86.00; Rushville and Shelbyville, 20.00; Shelby- 
ville Lateral, 16.00; total, 228 miles. I/linois——Chicago, Burling- 
ton and Quincy, 13.00; Great Western, with branch, 55.00; total, 
110.50 miles. Michigan.—Detroit and Milwaukee, 25; Michi- 
gan Central, 226; Michigan Southern and Northern Indiana, 
with branches, 103; total, 354 miles. Wéisconsin—Milwaukee 
and Prairie du Chien, with branches, 20, 


IMPORTANCE OF INTERIOR WATER ROUTES IN 1850. 


i fully comprehend the nature of the railways projected 

previous to 1850 it is necessary to remember the import- 
ance then possessed by the interior water routes. Through and 
local interior commerce drifted towards one of the two great 
natural water routes,—the Mississippi trending southward, and 
the lakes, and their eastern water outlets via the Welland 
Canal, the Erie Canal, or the St. Lawrence. These were the 
two great outlets, and, substantially, the only outlets of domestic 
products and inlets of merchandise. 

During two centuries many exciting incidents, embracing 
movements of one kind or another in which civilized men had 
participated, had gradually helped to increase the importance 
of these two great water routes as aids to commercial move- 
ments. Daring explorers, devoted missionaries, adventurous 
fur traders, soldiers and sailors of France, Spain, Great Britain, 
American colonies, and the United States had, in turn, on various 
errands of peace, war, crafty state policy, and trade been jour- 
neying over the routes which had furnished thoroughfares for 


many preceding movements of the savages, who were at last 
being driven still further towards the Pacific by the advancing 
march of western emigration. The productive capacity and 
demands for merchandise from distant portions of the world, 
resulting from the rapid settlement of the western, north- 
western, and south-western states, created necessities for chan- 
nels over which lengthy freight movements could be made, and 
a choice of only two routes was presented. Indeed there were 
comparatively few regions which had any choice whatever, for 
natural conditions plainly pointed out to the people of a very 
large proportion of all the settlements of the Mississippi valley 
that their road to market was either by the river or by the 
lakes. 
DEVELOPMENT OF LAKE TRAFFIC. 


Reference has heretofore been made to some of the char- 
acteristics of the development of the western river traffic. A 
brief but graphic sketch of a few leading incidents typical of 
the growth of lake traffic is embraced in the following extract 
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Weight Five Tons—Draws 27 Wagons, with 94 Tons on a Level, at 4 Miles per hour. 
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shea 


from an account of a statement made to a correspondent of 
the New York Tribune, a few years ago, at Cleveland, by Uncle 
Davy Johnson, then 94 years of age, who was reported to be 
the oldest fresh-water sailor on the lakes:— 

“When I was a chunk of a youngster I was apprenticed to a 
cooper at Bridgeport, Conn., and for five years I hammered 
away with adze and driver, and hauled a draw-knife for just 
what I putin me and on me. We used to think that western 
New York state or western Pennsylvania was away out west. 
In 1809 I put a thirty-two-pound bundle on m y back, and started 
on foot to Buffalo. I made the journey to Albany, N. Y., about 
three hundred and twenty miles, in sixteen days. That jour- 
ney was nothing remarkable, as I had three dollars in money 
and a bundle of food. Many a poor fellow started on the same 
journey with nothing but an axe. When I arrived at Buffalo I 
found a very small town. In 1812 I believe there were only 
three vessels on the lakes. Pittsburgh at that time was an im- 
portant town. She carried on a considerable trade with the 
west by way of Erie. The merchandise was carted overland to 
Erie, and then shipped to the few ports on the great lakes. 

Cleveland, Sandusky, and Erie were ports of entry. There 
were only two lighthouses on the lakes, one at Buffalo, first 
one built, and the other at Erie. Buffalo was then called Fort 
Erie, and was a straggling little place until the war of 1812 gave 
ita start. My first trip as a sailor was made from Buffalo to 
Erie, which was then considered quite a trip. From Buffalo to 
Detroit was looked upon as a long voyage, and a vessel of thirty- 
two tons burden was then considered the largest sailing on the 
lakes. In 1813 I was one of a crew of four, Captain Dick O’Neil 
in command, that left Buffalo in the sloop Commencement, 
with a cargo of whisky for Erie. While beating along the shore 
the English frigate Charlotte bore down upon us, and captured 
us. Two boat-loads of red coats boarded our vessel and took us 
prisoners. We were immediately paroled, and a small boat 
placed at our disposal to reach shore. We disliked to leave 
the sloop and whisky at their mercy, and asked to be allowed 
to remain in the vicinity of the vessel, and were told by the 
British commander that if it was any consolation to us we 
could do so. We thereupon concocted a scheme to get the 
guard drunk, and run the vessel ashore. This scheme was 
found out, and we were packed in a boat and rowed ashore, 
with orders not to return. After Perry’s victory the owners of 
the Commencement were indemnified. I saw Commodore Perry 
often at Erie. He had his guns and munitions of war carried 
overland from Pittsburgh to Erie. In 1813 I settled in Cleve- 
land. It was then a little, poverty-stricken huddle of not more 
than a dozen or fifteen houses. We lived in an old log-house, 
where the Indian Omick had been confined the year previous. 
He was hanged in 1812. The first vessel I sailed as captain 
was the Perseverance, in1816. The first trip I made in her was 
from Maumee to Mackinaw, with a cargo of beer for Vance and 
Meeker. Vance was afterward Governor of Ohio. From that 
time on I sailed the lakes for fifty years.” 


RELATIVE IMPORTANCE OF THE RIVAL THROUGH ROUTES, 


The reported value of property received at seaboard by the 
Mississippi was $106,924,083 in 1850, and $108,051,708 in 1851. 
It was more than doubled during the fifth decade, being 
$45,716,045 in 1841 and $53,782,054 in 1842. The value of pro- 
perty received at seaboard by the Hudson and St. Lawrence 
was much smaller, being, in 1851, $9,153,580 via the St. Law- 
rence, and $53,027,508 via the canals and Hudson. The 
New York railroads, however, had even then diverted a por- 
tion of the interior and lake traffic, and it was reported that 
they had delivered property valued at $11,405,350. Of the east- 
bound movement going over the New York canals, 887,891 
tons, valued at $25,471,962, was received from other states than 
New York. The movement toward the interior was much 
greater by the northern canal and lake route than by the 
Mississippi, their reported relative magnitude in 1851 being as 
follows: New York canals, $80,739,899; New York railroads, 
$44,556,000; St. Lawrence, $10,956,793; Mississippi, $38,874,782. 
The amount of the through tonnage sent westward over the 
Portage Railroad, Pennsylvania, in 1851, was 10,961 tons, 


valued at $2,779,731. The east-bound movement over this road | gt, Peters......+seeeeereeees 


jn 1851 was only 18,696 tons, valued at $125,000. 
16 


The competition between the two great water routes was 
more active in reference to the commercial movements of 
Ohio than any other state, partly because it was then the 
richest and most productive of the Western states, Cincinnati 
being the most populous of western cities, but more particu- 
larly because geographical location and the characteristics of 
the transportation systems then available furnished good rea- 
sons for a division between the two water routes of the traffic 
of different sections and of different descriptions. The debat- 
able ground in Ohio frequently shifted with the seasons, or from 
one year to another. From Cincinnati nearly all bulky pro- 
ducts were shipped south-west by river, either to find a market 
in Southern states or an outlet, through New Orleans, to forcign 
countries. In the northern part of the state it was most conve- 
nient and profitable to conduct trade over lake channels, and it 
was chiefly through them that a large proportion of the imports 
of merchandise consumed in Ohio were made. An intelligent 
writer of the period, in discussing this subject, says that “the 
greater quantity of flour and grain is exported from the lake 
ports, but the larger proportion of live stock, animals, pro- 
vision, and whisky pass through the river ports.” He thought 
that the line of separation, in regard to the productions of Ohio, 
was very near to the centre of the state, and said that “nothing 
of domestic produce, in the immediate Ohio valley, except, per- - 
haps, tobacco, wool, and manufactured articles, go to the lake 
ports. In the articles of tobacco and wool, the trade almost 
altogether tends lakewards.” 

An analogous state of things existed in Indiana and Illinois, 
but with a more decided tendency to the river route. The 
trade of Michigan, on the other, hand, was conducted almost 
exclusively on the lakes. The tendency of railroads running 
east and west to divert western traffic to Atlantic ports was 
beginning to be exhibited by operations of the Michigan Cen- 
tral, running between Detroit and Chicago, which, in 1851, 
carried 129,387 tons of produce and merchandise, 91,145 tons 
(of which 49,186 tons were flour and 17,202 tons wheat), being 
sent eastward, mainly to Detroit, and 38,242 tons westward. 
The commercial interests of Chicago, then gradually rising in 
importance, were also identified with the lake routes to an extent 
that was giving direction to the railway projects of the period 
planned or favored in Illinois, and that subsequently led to the 
construction of numerous lines which have had a powerful 
effect in attracting commerce from the river to the lake route. 
The bulky produce of Kentucky, Tennessee, Missouri, and all 
other states bordering on the Mississippi, naturally drifted to 
the river route. It furnished the only channel then available. 
In brief, it was only the western regions in comparatively high 
latitudes and adjacent to the lakes that could trade with the 
world through them, and nearly the entire Mississippi valley, 
as it was then developed, was commercially dependent upon 
and tributary to New Orleans. 

Independent of the commercial through movement on the 
Mississippi and the lake route, numerous cities and towns had 
sprung up, and a large local river and lake trade was being 
conducted. The domestic or coastwise trade of the lakes in 
1851 was valued at $314,473,458. The gross value of the river 
commerce (mainly on the Mississippi and its tributaries) was 
valued in the same year at $339,502,744. The coasting trade, 
along the Atlantic, the gulf of Mexico, and the Pacific had a 
much greater estimated value than the trade of the rivers and 
lakes combined, and the railways and canals were rapidly rising 
in importance as intermediate carriers between the eastern and 
western avenues of domestic trade, and at the same time 
achieving much in the way of promoting local development. 


THE EXTENT OF THE WESTERN RIVER ROUTES 


is indicated by the following estimates published about 1850 of 
the probable extent of steam navigation on the western waters, 
including the rivers, bayous, &c., connected with the Missis- 
sippi by channels navigable for steamers, 16,674 miles:— 


Mississippi and Branches, Bayous, &c. 


Miles. Miles. 

Mississippi proper.....-+..-- 2 OO) | BIACK, ws aieiciols saciereyslele sisiels ap0 al) 
Shr Oroixccecsccsswaeiee svees SOUIMWASCONSLM aww eciere's «1 ecieloterees 180 
120) | ROC Kreyeiclerstevetelatete e's c/s :5/8/sierereya 250 

Senoooioooces. TMU O WE yoodunsboouduact obcouc - 110 


Chippewa...-- 


THE COMPETING SYSTEMS. 
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22 STATISTICAL POSITION OF 
Mi'es. Miies. 
Ged aria scsesial's cleitie sisyscccieeie, Un ONCOSNO sate eterelare enerolecclefein(oisie (aman) 
Des Moines..... ofateteteleverersiovare ZOO PVAZOO satel ra iatslieyerectele(elsiaielets foo elke 
TUN OIS errs oe ndondbaadaudsc 245" PallaAtChee sic cise ore'eo1sisielatsisis 300 
DMaremieGoereccrseciee sive cicisersn GO|) WALADUSD Alte y-siaeistersleleremeesmeLoO. 
Kaskaskt, osc ciieeces cine atooo 150 | Big Sunflower...... abcits 80 
Big Muddy..........+..+e+e> 5 | Little Sunfluwer........-.+. 70 
Obioniiesiessesiese' iciaveiclerstelsis 60 BigtBlackin ec. cece saiee LOO) 
Forked Deer........ eratelirerecats 195 | Bayou de Glaze............ 290 
Big Hatchee........++ «20 75 | Bayou de Care..... .sess-ees 140 
SGM MTA CLS tates .ace sieieletois Apo 300 | Bayou Rouge............- ajoetO 
Whites ce sc-s SA EOS '500 | Bayou La Fourge........... 60 
Big Black........ AGnUSC -.--. 60] Bayou Plaquemine...... spo 
is Slr Ag odondoudodadnedados 50 | Bayou de Teche..........+4- 96 
Arkansas (navigable at high Grand: Hivierume.ttecseiieec 12 
water, 850)...cessceseeeees 600} Bayou Sorrele........ woecea | a 
Canadian..... Mineicocteeeeeee GO| BAYOU GHICM teres nels tests 
Missouri and Branches. 
Miles. Miles, 
Missouri proper (during part Kansas...... eovccccscccsees 100 
Of, the’ years ace css se 1 S000)! OSA RE raed clot ctareiats steal ivieraie ate 27. 
Bellow Stonescceloner erro « 300 | Grande........... sides seeoese OO 
Platte, or Nebraska.......... 40 
Ohio and Branches. 
Miles. Miles. 
Ohio proper.....seccocseces- 1,000} Kentucky... .cccsseeccccssece 62 
PAOmh Gti yen csiclsiete onic vies stetsiele 2 OOsOALG TRLVOL: crsleisleieaieleielvesiselssi ROD 
Monongahela....... Reis cteesnn COMUGTCOMMer. sate-ciesverer siaisterevissicisiels 150 
(Mists Ela SUT Meatataiatsteiatelsre'e elete - 70} Barren..... wlsjei sie iersisiels Sarepa Siete 30 
LEME dee noooudnoo a0 Ogos CORI WE SeSlngoondcon aon Oonnoser 400 
Big Sandy..... motieyoicitte’ sie --. 50| Cumberland...... sivijesinavecis) m0) 
Sterol Ona Sano ono dobgboodde sa) KOO | ROMMESSEOs as « arayaieieisiefeuaielele's se TPQ 
Red River and Branches, Bayous, &c. 
Miles. Miles, 
Red River proper.........+.1,500 | Tensas river..se csscsseseses 150 
Wachita...ccescese cSaasnd sig OID) Wake BIStenaWieeieo1e sisseccalereisie 60 
Saline sere taicisicies eiesisiascie p LOU eludes CA0 GO vesrereisicisisinsistels res 75 
Little Missouri.--.-......... 650)} Sulphur Fork....°......... - 100 
Bayou D'Arboune.......... 60 | Little river........ sbodostondc 65 
Bayou Bartholomew........ 150 Kalama bites cies eles sve wees 40 
Bayou Bouf....... pace cere sieel OO OPP Vaceeinica ls cere Saiseiiaenite 40 
Bayou Macon.............. 175| Bayou Pierre.......... wesierens 100 
Bay ow Lois senstevesnre ors -. 80] Atchafalaya....... wuisieielelerssre aco 


STEAM TONNAGE OF WESTERN RIVERS. 


Official reports made to the United States Treasury Depart- 
ment in 1842 stated in detail the steamboat tonnage on the 
Mississippi and its tributaries in that year. The following table 
shows the increase from 1842 to 1851:— 


Districts. Fy es Se Increase. Decrease. 
New Orleans ..... Rctetesiclesnisircie 28,153 34,736 6,583 Sorc 
St! Louts.22.5 5... eS ateievetsteleatcicts’s 14,725 31,834 17,109 ado 
Cincinnati..... deteess re steraterers 12,025 24,709 12,684 aoe 
Pittsburehe cece s sisisierareee en LO LO” 16,943 6,836 
LOUISVIl esc crawctecas ce lencawe .» 4,618 15,181 10,563 seis 
Nashivillesactiscisicn clejeislsicleisieeienosOLO 3,578 Copt 232 
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RELATIVE RANK OF RAIL AND WATER MOVEMENTS. 
N comparison with water movements on the canals, ocean, 
gulf, lakes, and rivers, railway movements, so far as they 
were represented by the number of persons employed, make but 
an insignificant showing in the census report of 1850. It states 
that 116,341 persons were employed in sea and river navigation. 
Its table of occupations of the male population over fifteen 
years of age gives the following figures: Boatmen, 82,454; 
mariners, 70,603; railroad men, 4,881. The “railroad men” 
were located as follows: Maine, 171; New Hampshire, 247; Ver- 
mont, 163; Massachusetts, 788; Connecticut, 186; New York, 
1,769; New Jersey, 185; Pennsylvania, 546; Delaware, 7; Mary- 
land, 201; District of Columbia, 3; Virginia, 91; North Carolina, 
22; South Carolina, 73; Georgia, 127; Alabama, 18; Mississippi, 6; 
Louisiana, 6; Kentucky, 7; Ohio, 40; Michigan, 28; Indiana, 227; 
Tllinois, 22; Wisconsin, 8. 
One subdivision of the census returns of 1850 reports that 


Districts. Cane see : Increase. Decrease. 
Wheeling ....ssccccccsccesore 2,595 7,191 4,596 AAS 
Vicksburg ....cccccccsessccvce cove 938 938 hace 
Memphis.....cseceecccccsvces seve 450 450 Bats 

Totalsascne jbaeniee.2 0,005 135,560 59,759 232 


While the increase was rapid, as the steamboat tonnage of 
the Mississippi valley had nearly doubled itself in nine years, 
a large proportion of the down-river freight movements were 
still mee as they have been at all periods, by other craft, in- 
cluding such as have already been described in discussions of 
water movements on rivers. The average size of steamboats 
on the Ohio basin in 1851 was 206 tons, and those of the Lower 
and Upper pimisal phy the pets the Missouri, and the 
Illinois rivers, 27334. On the Mississippi and Ohio there were 
many steamers of fea 300 to 500 tons each, and a number 
from 600 to 800 each; but the large number of light-draught 
boats, built to run in periods of low water on those rivers, and 
in all seasons on smaller tributary streams, carried the general 
average down to the figures given above. 

TONNAGE OF THE LAKES. 

The steam tonnage of the lakes, as reported in 1851, was as 

follows:— 


Districts. Toe 
Buittalo Creek: vcs essen oe seccuees secs este ecise athe tasteiemmst coy 
IPFESGUC ASIC's cc sissies crass o18 aa adie sie eae atalea asia sed eaeretes weesse O/OOL 
1 Cay AMOR Aa vie lctolels Bralwrere'el wlele'w'e\6 eel wraterere ade dette tgeteet oe Sania esics sahO, ai, 
Miami. isco aticnia cs Laude wd Reale siete SOs TNs PAL aie pias awd ghAD 
Detroit sa.0 caver CPt Oe Or ici. sts Fes setae wsed Siew eas 16,469 
Mackinac sicviss «cose: ap yea sietewene Bnats choad caste oo nya als one paegd LO 
CRICASO ier areysteie o laieiasscs is aisha itatale wa diet eicith pins isles SC ac nuney nie) 

58,711 


The average size of the steamboats running on the lakes was 
437 tons, but several of the enc steamers of the lakes 
were of 1,100 tons or more. 

The total tonnage of the lakes in 1850 was reported to be 
215,787, the bulk of which consisted of sailing vessels. In 1840 
this tonnage was but 75,000, and the rapid increase was one of 
the indications of the growth of settlements and trade of the 
Western and North-western states bordering on the lakes. 

The following statement of the 


POPULATION OF LAKE AND RIVER CITIES, 


excluding cities near the Atlantic seaboard, in 1850, affords an 
indication of the extent to which water-route connections had 
helped to concentrate population at the points named up to 
that time:— 

Buffalo, 42,261; Rochester, 36,403; Pittsburgh, 46,601; Alle- 
gheny City, 21,161; Nashville, 10,478; Louisville, 43,194; Cincin- 
nati, 115,346; Cleveland, 17,034; Detroit, 21,019; Chicago, 29,963; 
St. Louis, 77,860; New Orleans, 116,375; Milwaukee, 20,061; 
Wheeling, 11,435; Vicksburg, 3,678; Natchez, 4,484; Memphis, 
8,839; Burlington, Iowa, 4,082. 


THE COMPETING SYSTEMS. 


56,025 persons were employed in navigating the ocean and 
38,067 in internal navigation, The latter presumably repre- 
sent movements on rivers, canals, and lakes. Sectionally they 
were classified as follows: New England states, 1,914; Middle 
states, 17,577; Southern states, 4,149; South-western states, 1 ,861; 
North-western states, 7,566. The number of persons reported 
to be engaged in internal navigation in each state was as fol- 
lows: Maine, 539; New Hampshire, 198; Vermont, 146; Massa- 
chusetts, 372; Rhode Island, 228; Connecticut, 431; New York, 
10,167; New Tée sey, 1,625; Pennsylvania, 3,951; Delaware, 235; 

Maryland, 1,519; District of Columbia, 80; Virgins 2,952; North 
Carolina, 379; South Carolina, 348; Georgia, 352; Florida, 118; 
‘Alabanaa| 758; Mississippi, 100; Louisiana, 662; “Asieangas, 39; 
Tennessee, 302; Missouri, 1,885; Kentucky, 968; Ohio, 3,828; 
Indiana, 627; Illinois, 310; Mictipaan 166; Wisconsin, 209; 
Iowa, 78. 


These expressive figures illustrate more forcibly than pages 
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of comment the extent to which interior water channels ex- 


cecded railways as channels for the conveyance of produce and 
merchandise in 1850, 


POSTAL SERVICE BY VARIOUS METHODS. 


Another interesting test of the relative rank of railways, as 
compared with other agencies of transportation, at different 
periods, is furnished by reports of the operations of the Post 
Office Department, and the amount of service by rail, steam- 
boat, coaches, &c. Indications of the extent to which the rail- 
road was gradually gaining ground are furnished by the fol- 
lowing extracts and statements from the annual report of the 
Postmaster-General, dated December 3d, 1849:— 


MAIL SERVICE OF 1848 anp 1849 comPARED. 


Miles. Cost.  “ Miles. Cost. 
Length of post routes.... 163,208 Decco = 167,703 $id ae 
Annual transportation, 
mode not specified....17,774,191 751,500 18,573,364 777,415 
Annual transportation, 
CONC Merete ersicietias arain'sie « 14,555,188 796,992 15,025,552 736,710 
Annual transportation, 
steamboats. ss. +s 4,385,800 262,019 4,083,976 278,650 
Annual transportation, 
weet blogs Lay So ucac eae e 4,327,400 584,192 4,861,177 635,740 
Total annual transporta- 
tion within the United 
States 2.2.02. res 2 41,012,579 $2,394,703 42,544,069 $2,498,515 


It will be seen that in 1848 the mileage of steamboat service 
exceeded that of railroad service by 58,400, while in 1849 the 
railroad service exceeded that of the steamboat by 777,201. 
Meanwhile the length of service by roads not specified and by 
coach had also increased, and their aggregate mileage in 1849 
was 33,598,916, or nearly seven times the amount of railway 
mileage, although the length of all the post routes in the coun- 
try was only 163,208 miles. 

The report of the Postmaster-General shows that in addition 
to the inercase of railroad service noted above there had been 
an additional gain during the progress of the year 1849, as new 
lines had been opened. Under the head of railroad service it 
says: “This is a constantly increasing service. In the current 
year the length of railroad routes is 6,188 miles, being an in- 
crease, within two years, of 1,149 miles; and it is almost daily 
increasing as new roads are being completed. On:these routes 
the mail is now transported 5,749,400 miles annually.” 

A table is also published in the report which shows the length 
of routes and manner in which service was performed in each 
state during the year ending June 30th, 1849. As it furnishes 
an indication of the relative importance of each transportation 
agency, the extent to which railways and steamboats were em- 
ployed, and the length of the routes over which the mail was 
carried on the roads or turnpikes in each state, we compile 
from it the following statements:— 


Length of Mode not In Insteam- By rail- 
States. route, specified. eoach, boat. road, 
Miles. Miles. Miles, Miles, Miles. 

INE ATINO) ieseiete ate eveiniale si 4,284 3,410 780 sec 94 
New Hampshire...... Gh le| 1,119 962 Shee 132 
Vermont....... weraee 2,519 1,422 1,027 70 esis 
Massachusetts........ 3,241 840 1,443 108 850 
Rhode Island......... 434 240 146 as 41 
Connecticut.......... 1,780 1,160 874 Suis 246 
New York.2.%.......0 13,548 7,976 3,567 1,104 901 
New Jerscy.....-+++-+ 2,172 901 1,033 28 210 
Pennsylvania.......- 10,744 6,517 3,882 steee 345 
Delaware....cesccces 482 272' 210 eraeaia 
Maryland......... piney OEE 1,279 576 appara 416 
Virginia...... aedseo 11,634 8,917 1,907 514 296 
North Carolina....... 7,798 5,733 1,536 282 247 
South Carolina....... 5,349 3,551 671 880 247 
Georgia...... dea es 6,523 4,966 594 358 605 
Wloridac.ses cise vallein's 0 1,876 1,204 392 280 eae 
OIG eaters see sisreoyetinie ls 12,042 7,390 3,548 824 280 
Michigan..........-. 4,419 3,080 867 124 344 
Indiana.....-- ite: sfoseten . 6,964 5,851 1,026 eee 87 
IVI OIS Hs ateei= te)es6/ 10's) s10 8,970 5,787 3,183 sd8C ap0e 
Wisconsin..... ae care, Ole 3,242 581 Bees Rete 
TOWSsge Pete massasss <O;o0e 2,808 4416 iets 

Missouri......- eee Oh 163 6,378 gESL9 1,456 

Kentucky.......-..,- 8,535 5,677 1,091 1,767 Revel 
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Length of Mode not In Insteam- By rail- 

States. route. specified. eoach, boat. road, 

Miles, Miles. Miles. Miles. Miles. 
Tennessee...e.cesecs Wy LeG 5,285 1,841 caine An 
ail arias wetete elejena slemmeyid OW: 5,541 1,204 259 103 
IMASSISSIP OL. jas eee: ocievere 4,747 3,933 693 75 46 
AEE AN SS cc ciste efecto x orets 5,463 4,720 465 278 SoaD 
MU DUISIAN Ane scacrnerens 3,888 2,556 137 1,195 steTate 

ORAS are eras tice crea 15,344 4,527 Tih 80 

Total...0.+ sees 167,703 116,286 36,238 ~—-9,682 ~—«5 497 


Notes to the table explain that the entire service and pay are 
set down to the state under which it is numbered, though ex- 
tending into other states, instead of being divided among the 
states in which each portion of the service is rendered. Thus 
the Philadelphia, Wilmington and Baltimore Railroad was set 
down under a Maryland number, and all its mail service was 
credited to Maryland, although in reality portions of it were 
performed in Delaware and Pennsylvania. The same system 
prevailed in relation to steamboat service. Thus, 1,767 miles 
of steamboat service credited to Kentucky, exclusively, really 
embraced steamboat service from Louisville to Cincinnati, 
and from Louisville to New Orlcans, including the carriage of 
mail matter for residents of a number of states bordering on 
the Ohio and Lower Mississippi. 

Making due allowance for this system, the character of the mail 
mileage of each state given above furnishes probably the best 
attainable data in regard to the nature and length of the routes 
over which persons and property could be moved in the United 
States in 1849. Few settlements of considerable importance, 
except newly-settled districts, like those of California, were re- 
mote from-mail routes; and yet on these the bulk of the service, 
or the service on routes 116,286 miles in length, out of a total 
length of 167,703, was rendered by modes not specified, which 
presumably means, in nearly all instances, that it was over 
roads on which stage lincs were not running, while on 36,238 
miles of the routes service was rendered in coaches that tra- 
versed roads extending through districts in which there was a 
sufficient population to justify such enterprises. It is also no- 
ticeable that the land routes combined had an aggregate length 
of 158,021 miles, while the length of the water or steamboat 
mail routes was 9,682 miles, and this disproportion approxi- 
mately represents the difference then existing, and which has 
been steadily increasing ever since, between the magnitude of 
the mileage of routcs that can only be served by land carriers 
of one kind or another and the mileage of districts best served 
by water carriers. 


THE MOST PROMINENT FEATURES OF TRANSPORTATION DEVELOP- 
MENT, 


in a broad, national sense, in 1850, were probably these:— 

1. Water routes, including the Atlantic and the gulf, continued 
to furnish the principal freight avenues of the country, and the 
magnitude of the business transacted on the Mississippi and its 
tributaries, and the lakes, had greatly increased during the pre- 
vious ten years. 

2. Railways were beginning to institute serious rivalry with 
a few of the water routes, such as the carriage of coal by the 
Reading railroad from the Schuylkill regions to tide-waters in 
competition with the Schuylkill Canal, and the carriage of 
flour over the New York Central in competition with the Erie 
Canal, and railways were rapidly increasing in uscfulness as 
freight carricrs over inland districts, over routes adjacent to 
water lines during winter months, and as forwarders of mer- 
chandise requiring quick transit at all seasons. 

8. As all extensive traffic movements had been conducted on 
water routes, and as the creation of new traffic in inland re- 
gions was a comparatively slow process, the ficld for service as 
freight carriers by the railways was comparatively limited, un- 
less they could add to the function of connecting water routes 
direct competition with some of the labors performed upon 
water. The conclusion was reached at an early day that rail- 
ways could successfully compete with canals owned and ope- 
rated by private companies, but how far they could com- 
pete with rivers and lakes has been a disputed question at 
nearly all periods, the practical decisions reached varying with 
the respective exccllence of various water routes, the amount 
of money spent by governments for their improvement, and 
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RAILWAY FINANCIERING. 


their location. An abstract of the census report of 1850 says: 
“The usefulness and comparative economy of railroads as 
channels of commerce and travel have become so evident that 
they have in some measure superseded canals, and are likely to 
detract scriously from the importance of navigable rivers for 
like purposes.” The contest would be less hopeful for the rail- 
ways if frigid winters did not close some of the most important 
of the water routes during a considerable portion of each year, 
thus temporarily leaving the railways in uninterrupted control 
of the traffic. 

4. The apparent arenas of railway usefulness, independent 
of short local lines, were intimately interwoven with the pre- 
existing water systems of transportation. There were very 
few, if any, lengthy railway lines constructed up to 1850 (ex- 
cept those which formed links in the great chain between 
northern and southern states, and which were gencrally in- 
tended to serve mainly as passenger routes, rather than as freight 
carriers), that did not aim either *at paralleling river or lake 
routes, or establishing connections between comparatively dis- 
tant water routes, such as the Ohio or Mississippi and the lakes, 
and eastern tidal- rivers and western water routes. All the 
lengthy east and west rail routes of the Atlantic states were in- 
tended to facilitate connection between the seaboard or its 
vicinity and the interior lake or river systems, and nearly all 


western railways were intended to lead to or from the lakes, 


the Ohio, or the Mississippi. The water routes continued to 
be the base of all extensive transportation movements. 

5. Insome eases rivalries between rail and water routes sprang 
up, and in others the new rail and old water systems were cor- 
dial allics. The economic question of most serious importance 
was how cheaply freight movements could be made by rail, 
and on the solution of this problem a large proportion of the 
subsequent industrial and transportation movements of the en- 
tire country has hinged. 

The progress made in the physical condition of railways, im- 
provements in rolling stock, and increase of the power of loco- 
motives, led to the belief shortly after 1850 that it might be 
possible, under favorable circumstances, to move freight in 
large quantities over long distances at the rate of 1.5 cents per 
ton per mile. This was a much lower rate than the average 
charges, or even the reported cost of movements on important 
railways of that era, and very far below the rates usually 
charged. But the fact was constantly becoming more and 
more clearly established every year that the possible cheapness 
of rail moyements had been greatly underrated by the pioneer 
railway engincers. Still such a thing as railway competition 
with water routes over a long distance, such as a movement 
from Chicago to New York, for instance, could scarcely have 
been thought of in any circles. Even at 1.5 cents per ton per 
mile it would mean a charge of $16, 
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HE official abstract of the census of 1850, dated December, 

1852, in discussing the cost of American railways up to 

that time, and methods by which capital had been procured, 

says:— | 

“The subjoined table, prepared for the most part from actual 

returns, exhibits the amount expended upon roads in operation 
on the 31st of December, 1851:— 


New, Hin sl ance Stabesva 1s steielsiels (sie) sielais s/e)elalel> sfarsieisivisisisie siejejep lol, 940,000 
New York...... Ssteie efesapersrs Sisielevole eleiels oislevetaisiersiste <I Waveies(s/e - 76,000,000 
INGW; JELSCYjcslste sicleleierse = angeond pel StiqnumaTasngononnemd 9,040,000 
Pennsylvania, Delaware, Maryland, and Virginia.. ...... 81,600,000 
Northy Carolinas cies cieie srrelets slo's > misvatclave/steraie etetarstevers Matec et tes 3,800,000 
Houthe Carolina tes cietms/eslee\rs\es!e le « AooddiG ScaDsoosneussy - 9,860,000 | 
GCOTsIp etelleeeiseleleteiniersienets ef StIOBOS CG ODOOD GU OBRIOOONE Godan 13,000,000 
Mississippi..... anusao aconGas ousbogec dda se dospdoouaNoEanD 1,400,000 
Alabama......... ago UoBdoucadooDDS ais elave ereveeialarsicvsreveisie --. 2,000,000 
MEOUISLORA Gl etetereretslovereterssterersteisivie/elaveierstelelatere is e\eieisiere eiels teseess 1,000,000 
MCIIRESSER werelaieieiclclesalelals'eleleisieelole sincciees lsielsjeisielelactaiele . 2,000,000 
Kentucky ces cv ccncccccccice civic pewwdooosdoHadocS cunneesus 1,670,000 | 
ODO mretecteleleltereiietelere’= nanos plelsioialelers slelsicletelsiiatals seier cere 7, 0001000 
UieyGieraeaerersteretere terete ore tate rsioteretor stot ereteiererstelets donbeccded eceeee 9,000,000 
MULIM OS Tre rretes sehen ate alsteraictateret ste Statciaicteies Soreenee Btls Serene 2,600,000 
MUCH pane setetetersleleiwiclelsiole's 0/0) sle'steleiclaialsi0 See ecentetae «++» 10,000,000 
Wisconsin....... sislstefslela'siaieta JonnbedoDonouAG peieieciereisicvaterets 300,000 | 
Cost of completed roads in the United States....... -$372,770,000 
Probable cost of those in progress.......csceesscssecevces 220,000,000 
Total amount of capital invested (and about to be invested) 
in railroads, December 31st, 1851............220000+0--$592,770,000 


The average cost of American railroads completed previous 
to the commencement of 1852 was $34,307 per mile. . . . In| 
the infancy of the American railroad system, a favorite means | 
of providing funds for their construction was the advance of 
loans from the treasuries of the respective states in which they 
were situated; but this plan has been superseded by the use of 
private capital, and, within the last ten years, frequent recourse 
has been had to the expedient of loans and subscription by 
counties, cities, and towns through which the roads pass. 
Loans of this character, however, are in all cases made under 
the sanction of authority conferred by the state legislatures. 
The bonds representing these transactions, with the stocks of 
the companies, have been estimated to amount to $300,000,000. 
This sum may be assumed as the amount of capital invested in 
these roads now in progress, and those which may have been 


completed since the opening of the year. If, then, we add this 


sum to the estimated cost of the roads finished in December, | 


1851, we have $662,770,000 as the total amount of investments 
in railroads in the United States.” 


TRANSITION TOWARDS AN INCREASE OF BONDED INDEBTEDNESS. 


Previous to 1850 a relatively small proportion of the cost of 
railway construction was represented by bonds of the compa- 
nies by which the various lines were operated, but about that 
time, or shortly afterwards, the custom became more and more 
common of obtaining a large proportion of the capital actually 
used in construction and permanent improvements in exchange 
for railway bonds, and this custom has since been adhered to 
with so much pertinacity, intermingled with many abuses, that 
the proportion of the real capital expended on new lines fur- 
nished by purchasers of bonds has been steadily increasing. 
Before 1850 there were comparatively few companies which 
could obtain large amounts of money in financial marts, or 
from bankers, by issuing bonds. When it is considered that 
even the credit of a number of states had been tarnished by 
failure to provide promptly for the payment of interest on their 
bonds, although such bonds were secured not merely by the 
public works, consisting of canals in some instances and rail- 
ways in others, upon which the proceeds of loans had been 
expended, but also by all the resources of the respective com- 
monwealths, it is not surprising that capitalists were not gen- 
erally disposed to advance large sums to companies whose 
properties could at best represent only a small fraction of the 
security which was apparently furnished by a state bond. There 
were a few variations from this rule, however, and the New 
York and Erie was one of the companies which was able about 
1850 to negotiate a 7 per cent. loan of several millions of dol- 
lars at about 90, or giving a $1,000 bond for $900. This was 
considered a great achievement, and was perhaps only ren- 
dered possible by the previous action of the state of New York 
in relieving the company of the pressure of its obligation for 
an advance of $3,000,000. The Pennsylvania Railroad was com- 
menced with the hope that bona fide stock subscriptions would 
furnish all the capital needed to complete its main line, and the 
expectation was so far fulfilled, through the aid of the subscrip- 
tions of cities interested in the prosecution of the work, that 
the main line was nearly finished before a loan was seriously 
considered, and then only one-fifth of the total sum required 
was to be raised by an issue of bonds. 

At the outset of this enterprise few persons expected it to 
become a remunerative undertaking. The city of Philadelphia 
was canvassed by committees, going from house to house and 
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block to block, earnestly endeavoring to secure subscriptions to 
the stock, on the ground that the road was necessary to promote 
the growth and prosperity of the city, and that even if no divi- 
dends were ever paid the indirect benefits conferred upon all 
whose industrial or commercial welfare was identified with 
that municipality would fully compensate them for the loss of 
the capital paid for stock. Under the pressure of such appeals 
many persons subscribed for five shares, par value $50 each, to 
be paid for in a number of instalments, with the expectation 
that the entire amount, or $250, would be unremunerative and, 
perhaps, worthless, as an investment, but they could afford to 
lose that sum if the prospective benefits could be conferred 
upon the city. In anumber of instances subscriptions for a 
single share of stock were also solicited and obtained. This 
species of canvassing was conducted in connection with the 
formation of a number of other companies, but there were 
probably few or no instances in which exertions of the kind 
indicated were more industrious and energetic, and the pros- 
pect of direct financial benefits less encouraging than in the 
case of the original individual subscriptions to the stock of the 
Pennsylvania Railroad Company. This subject is referred to 
in one of its earliest reports, made after a short portion of its 
contemplated line was opened, and found to be capable of 
earning the interest on its cost, and the important announce- 
ment is made that during that year a noticeable change in 
public sentiment had occurred in regard to the prospects of its 
becoming a paying enterprise, chiefly in consequence of the 
fact that a freshet had temporarily destroyed, during an entire 
season, the uscfulness of the Juniata Canal, and thus made it 
evident that only a railway could furnish a reliable agency of 
cheap transportation between Philadelphia and Pittsburgh. 

The Baltimore and Ohio was liberally aided by loans or sub- 
scriptions of the city of Baltimore and the state of Maryland. 
Its construction had been delayed by the difficulty of disposing 
of the securities of these efficient helpers. A subscription of 
$3,000,000, by the city of Baltimore, was made available during 
a suspension of specie payments, by issuing orders redeemable 
in the city’s obligations; and a $3,000,000 subscription of the 
state of Maryland remained unavailable until a comparatively 
late period in the history of the construction of that road, on 
account of a requirement that the state bonds should not be 
sold for less than their par value. 

Shortly after 1850 many schemes were projected which were 
based on the idea that after half the cost of a road had been 
contributed or assured by bona fide stockholders, or by sub- 
scriptions of cities, towns, or counties, in actual cash, it was a 
safe and prudent thing for all concerned, to issue bonds repre- 
senting the other half of the cost of construction., Those who 
advocated this plan laid great stress upon the importance of 
the first half of stock subscriptions being actually or virtually 
paid in; and it is probable that there were fow or no railways 
built in the United States, by a private company, before 1850, 
in which such payments had not been substantially made. It 
was indeed only a few companies which enjoyed specially good 
fortune and credit that could borrow a sum, on bonds, equal to 
the real capital advanced by stockholders; whereas, after the 
custom of making bonded indebtedness nominally equal to 
stock capital became general, the tendency soon began to dis- 
play itself of lessening the degree of fidelity or regularity with 
which the full amount of the theoretical share capital was 
actually paid into the treasuries of the companies which issued 
bonds. On the extent to which such departures have since 
occurred many of the most serious misfortunes of struggling 
companies, losses of unfortunate investors, and discreditable 
episodes in railway history, have hinged. 


STATE AID AND STATE OWNERSHIP. 


The change in the methods by which a large proportion of 
railway capital was secured, and in the character of the securi- 
ties by which it was represented, and the abandonment of the 
practice of extending liberal state aid, in the shape of loans or 
stock subscriptions to important companies, was either accom- 
panied or soon followed by a noticeable change in the charac- 
ter of the relations between railway companies and the states 
in which the lines were located. Originally it seems to have 
been taken for granted that the property of the important com- 


panies would finally be purchased by the states which granted 
the first charters. It was quite common in early charters to 
provide that after the lapse of a certain number of years the 
states should have the right to take possession of the property 
of the companies, provided stockholders and creditors were 
fully compensated for such a change of ownership. A broad 
basis was thus laid for a system analogous to that established 
in France, which fixed a period when, in exchange for finan- 
cial guarantecs or advances made by the government, and 
other considerations, it should become proprietor of all the 
railway lines within its territory. The time fixed for the 
transfer of the ownership of the property of a number of the 
early American companies has long since expired, and there 
has probably not been a single instance in which a desire to 
assume state ownership was seriously entertained. The re- 
verse process, or the disposal of railways or canals, originally 
built or partly constructed by states, to private companies, has 
been conducted on a comparatively extensive scale. The states 
which have built or undertaken to build railways on their own 
account include Pennsylvania, Massachusetts, North Carolina, 
Georgia, Indiana, Michigan, and Illinois, and a number of other 
commonwealths have advanced considerable sums to promote 
railway construction, but the results of attempts to operate rail- 
ways by state officials, and at the risk of state tax-payers, have 
been so uniformly disastrous that modern advocates of state 
ownership and management would find in the record of these 
mishaps serious objections to an application of their theories 
to the railways of this country. 

Of all the states which built railways outright, Michigan was 
perhaps the most fortunate, in a financial sense, as she was able 
to sell the line of 144 miles, leading from Detroit to Kalamazoo, 
which had cost $2,500,000, to the Michigan Central Railroad 
Company in 1846 for $2,000,000. The experiment of Massachu- 
setts, commenced at a much later day, which cost her nearly 
$14,000,000, generally fails to yield a sufficient net revenue to 
pay the expenses of keeping the road and Hoosac tunnel in 
proper condition, as a considerable annual appropriation for 
this purpose is required. The result of the operation of the 
Allegheny Portage Railroad by the state of Pennsylvania up to 
January Ist, 1852, was a gross revenue of $2,985,769.10, and cur- 
rent expenditures of $3,161,327.26, while its cost had been 
$1,860,752.76. The operations of the Columbia and Philadel- 
phia, which had cost $4,791,548.91, had been more fortunate. 
As it was located on one of the best routes for a railway in the 
United States, its officers sometimes reported that it was earn- 
ing the interest of its cost, and up to January Ist, 1852, its gross 
revenues had been $7,488,395.58, and operating expenditures, 
repairs, &c., $5,105,058.39. The Pennsylvania system of public 
works, as an entirety, had been a serious burden to the people, 
as a number of the canals, like the Portage Railroad, had failed 
to earn a sufficient amount to keep them in repair and pay for 
cost of superintendence. 

Their usefulness was diminished by the extent to which par- 
tisan influences and variations in legislative policy prevented a 
due regard for legitimate business considerations. Like nearly 
all systems of government works in this country, it was neces- 
sary to make appropriations for some works which could 
scarcely be expected to prove remunerative, to secure the 
necessary number of legislative votes for works of great utility 
One of the proposed railroads which the state of Pennsylvania 
graded at considerable expense, the Gettysburg, was wholly 
abandoned. Reliable employés were subject to a discharge 
when a change in the politics of the party in power occurred, 
and, therefore, sought service from private companies. There 
were serious scandals, too, relating to various methods of de- 
frauding the state. 


THE EXPERIENCE OF ILLINOIS IN STATE RAILROAD CONSTRUCTION 


and management was exceptionally disastrous, and in some 
respects it was an exaggerated illustration or caricature of 
the results elsewhere. W.K. Ackerman gives this instructive 
epitome of the experience of Illinois in a paper read before 
the Chicago Historical Society in 1883:— 

“On the 27th of February, 1837, the internal improvement 
act was passed, under which the state of Illinois undertook to 
build about 1,340 miles of railroad, improve every navigable 
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stream in the state, and, as a healing balm to those who 
felt no particular interest in the building of railroads or im- 
provement of rivers, $200,000 was appropriated ‘for the im- 
provement of roads and bridges in counties through which no 
railroad or canal passed,’ 

Section 25 of the act provided that the construction of the 
railroads should be-commencced simultaneously at cach end— 
at important trading towns, and at their intersections with 
navigable streams, to be thence built in both directions. This 
was owing to a jealous fear on the part of those living at differ- 
ent points along the proposed route that one section might gain 
some advantage over the other. 

Under this act a board of fund commissioners was appointed, 
consisting of three members, who were to be ‘practical and ex- 
perienced financiers.’ 

Provision was made in the 42d section of the bill ‘for putting 
up conspicuously, and maintaining across each turnpike road 
and highway, boards on which there was to be painted in capi- 
tal letters of at least nine inches in length:— 

‘Railroad Crossing—Look out for the engine while the bell 
rings.’ 

Alas, they looked up but saw nothing. 

The act authorized the expenditure of over $10,000,000 
(equivalent to an appropriation of $200,000,000 on the basis of 
the present population of the state), for the payment of which 
the faith of the state was ‘irrevocably pledged.’ 

Brown, in his History of Illinois, says: ‘The state of Illinois 
was then in debt. Its revenue was insufficient to defray the 
ordinary expenses of government. 

‘The school fund had been borrowed by the legislature, and 
expended, and the idea of taxation to pay interest or principal, 
it is believed, was scarcely thought of. Had taxation then, or 
at any other time, been suggested, the bill would unquestion- 
ably have been lost. 

‘The thought, however, of taxation either never occurred or 
its necessity, at least in imagination, was removed so far dis- 
tant that it caused no terror.’ 


THE NORTHERN CROSS ROAD. 


Under this act, only one railroad (that projected from Mere- 
dosia, on the Illinois river, to Springfield, and known as the 
Northern Cross road), was actually completed. Under a special 
provision in the bill, work was commenced on it first, the sur- 
veys having been started on the 11th of May, 1887. The first 
rail was laid on the 9th of May, 1888, and on November 8th of 


{ 


that year the first locomotive used in the state, which had 
arrived at Meredosia in September, was placed on the track. — 

The road was completed to Jacksonville by January Ist, 1840, 

The second locomotive brought to the state was for the same 
road. It was built by M. W. Baldwin, of Philadelphia, and was 
called the Illinois. 

This was the first locomotive to reach a point near Spring- 
field, arriving there on February 15th, 1842, after the line had 
been extended nearly up to that city. The Springfield Journal, 
of March 18th, 1842, stated that ‘the cars ran from Jackson- 
ville, 33} miles, in two hours and eight minutes, including stop- 
pages. Itis believed that the distance can be passed over in 
an hour and ahalf. Trips continue to be made three times 


per week.’ 
HOW IT WAS CONSTRUCTED. 


The road was constructed by spiking flat strips of iron on to 
long timbers, which were laid lengthwise the tracks, and which 
were kept from spreading by cross-pieces inserted every five or 
six feet. In ashort time the road and engines needed repair- 
ing, and the engines were taken off, and mule teams used for 
some years in their place. 

The 24 miles of road extending from Meredosia to Jackson- 
ville cost the state over $400,000, and was the only piece of road 
built by the state that was ever operated by it. 

The entire line from Meredosia to Springfield, 58 miles in 
all, was finally completed May 18th, 1842, at a cost of nearly 
$1,000,000. 

Its whole income was insufficient to keep it in repair, and its 
operation was abandoned by the state. 

The road was sold in 1847 by authority of an act of the legis- 
lature, and realized $21,100 in state indebtedness. The pur- 
chasers were Charles Ridgeley and Colonel Thomas Mather, 
who shortly afterward transferred to parties in New York, who, 
under an organization known as the Sangamon and Morgan 
Railroad Company, reconstructed the line, and opened it for 
business in 1849. 

It was afterward called the Great Western Railway Company 
of 1849 to distinguish it from the numerous Great Western 
companies that had been organized in the state, and it now 
forms part of the Wabash, St. Louis and Pacific Railway. 

Some other roads authorized under this act were commenced, 
and partly finished. This whole work of state railroads was 
finally abandoned, leaving the state with a debt on this account 
of over $6,000,000.” 


FINANCIAL RESULTS OF RAILWAY OPERATIONS. 


ie reference to the financial results of railway operations 
during the fifth decade, an abstract of the census report of 
1850 said:-— : 

“From the best data accessible at this time, we prepare the 
following table, representing the financial condition of some of 
the states, selected as affording a fair exemplification of the 
whole system in this country:— 

Declared Estimated 


Length 

reals, ese income, gflV actual 
Massachusetts .1,089 $52,595,288 $3,260,670 6.2 7.5 
New York..... 1,826 76,000,000 4,023,000 5.0 9.44 
Georgian. 22 754 13;000; 000K i eatesataee 7.5 10.00 


The figures under the head of ‘estimated actual profits’ pre- 
sent the assumed net income after the addition of the dividend 
of the surplus earnings, reserved profits, and all receipts in 
excess of expenditure not included in the calculation of which 
the dividend is a result.” 

This statement gives rather a roseate view of the actual con- 
dition of a number of companies, as some of them had proved 
unprofitable, but the fact is undeniable that a considerable pro- 
portion of the lines were quite profitable, perhaps more profit- 
able than at any subsequent period. It was an era of high 
charges for many kinds of service, especially for freight move- 
ments, and comparatively small expenditures either for salaries 
and wages, or improvements of roadway or rolling stock. The 


era of serious competition between railway lines had scarcely 
commenced. In a few cases very high dividends were paid. 
On the other hand, companies had been exposed to very 
severe financial strains or losses, arising from the panic of 
1837 and the subsequent effects of the collapse of state credit 
during the fifth decade, the inadequacy of available means, or 
other causes. Some minor projects were abandoned during a 
protracted period after considerable expenditures for excava- 
tions and grading had been made, and some of the more am- 
bitious undertakings, which involved the construction of lengthy 
lines were obliged to postpone the completion or natural exten- 
sion of their works for many years. Referring to such disasters 
David A. Neal, in a report on the Reading, made in January, 
1850, says: “Great avenues can be constructed, as experience 
shows, only at enormous outlays and with doubtful results. 
The corporations that have constructed them heretofore have 
all become bankrupt, and there would seem to be no induce- 
ment for seeking the same end by the same means. Insane 
speculators there always will be, but they seldom take a beaten 
path toruin. They have too much self-esteem to follow others.” 
Solomon W. Roberts, in a report on the Ohio and Pennsyl- 
vania Railroad, made in 1850, says: “One main cause of the 
remarkable success of the railroad companies in New England 
has been their not beginning more than they were able to finish; 
and the losses on such enterprises experienced in some other 
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parts of the Union, are to be attributed not so much to bad 
engineering, as to the pursuit of a contrary policy, which, pre- 
ferring the counsel of hope to that of experience, and begin- 
ning the work along an extended line with insufficient capital, 
has resulted too often in swamping the company in debt, and 
compelling it to submit to injurious financial sacrifices.” 

Of the railroads of Massachusetts it was reported in 1850 that 
they had cost $51,885,556; that their expenses were $3,410,324; 
and their income $6,300,662. In that year they carried 9,500,000 
passengers and 2,500,000 tons of freight. 

The Baltimore and Ohio Railroad report of 1851 gives the 
following comparison of the cost of construction and operation 
upon eight leading railroads of the United States, compiled 
from the most recently published reports:— 


Q Q 
y 28 g y apo a 
og fa] no eso a0 
Foes See ie ee 
Name of road. =p Br 5 fats) clic] pao) 
- ors A oY ie 
ete Pa Bon RE 
& B ¢ ee ge 
° au B ZB se 
1. Boston and Lowell : 
and branches..... 27k $1,945,646 $70,751 $177,372 $229,048 $256,509 
2. Boston and Provi- 
dence & branches. 53 3,416,232 64,457 232,321 138,406 159,280 
3. Boston and Wor- 
cester & branches. 682 4,882,648 71,020 397,249 360,698 377,041 
AS HAStCINSG < oes <5.c00 58% 3,120,392 53,569 385,608 153,468 185,21 
Ds WESTEIN 0.00 cco es 156 9,963,709 63,870 590,743 778,770 598,059 
6. Georgia........0. 213 3,930,057 16,766 244,029 484,894 302,437 
7. Boston and Maine 
and branches..... 83 4,021,606 48,453 387,681 204,761 289,478 
8. Baltimore & Ohio.186 10,096,571 54,283 355,561 993,661 695,919 


ECONOMICAL MANAGEMENT. 


A number of the New England lines, as well as railways in 
other sections of the country, were then managed very much 
as successful short street railways are managed now, in a very 
economical spirit. Much stress was laid upon low salaries. 
An indication of the system pursued on many lines is fur- 
nished by the following summary, published by a New Hamp- 
shire newspaper, of the contents of the annual report of the 
Concord Railroad for 1851: “The report filled 81 pages, and 
contained a list of all the tools owned by the road, of all the 
furniture in the stations on its line, and every other article, 
however small, that went to make up its assets; and besides 
these, a complete roll of all the employés of the road, from the 
superintendent down to the wood-sawyers, with the wages paid 
to each. Isaac Spalding was president, with a salary of $1,000. 
The Hon. N. G. Upham was superintendent, and got for his 
services $2,000 a year. The chief clerk got $800, and the assist- 
ant, $340, the latter being Henry McFarland, now treasurer of 
the Union Pacific, with a salary of $5,000. George Clough was 
a passenger conductor, and got $50 a month, which was the 
pay of the station agent at Nashua. Engineers on passenger 
trains had $2.25 per day, and those on freight trains, $2; brake- 
men and firemen, $1.25, and wood-sawyers and section men, $1. 
The ticket agents at Concord and Manchester had $800 a year, 
and ex-Governor James A. Weston, who was the road engineer, 
$1,000. The wood shop at Concord was in charge of the Hon. 
John Kimball, who had $3.19$ per day, and one of his work- 
men was his brother, Benjamin A., who got but $6 per week. 
These last mentioned are now two of the wealthiest men in 
Concord, and one is a director of the road. At that time the 
road did but a third as much business as now, but it paid 10 
per cent. dividends.” . 

NEW YORK RAILWAYS. 


A number of short lines, running parallel with the Erie Canal, 
which were subsequently combined in the New York Central, 
were perhaps more profitable during their independent exist- 
ence than at any subsequent period. Of the Utica and Sche- 
nectady, for instance, it is said, that in 1846 its freight business 
was trifling, but that it was then “doing the most profitable 
business of any railroad corporation in the country. It was 78 
miles in length, and was constructed and put in operation for 
$1,500,000. In a period of about fourteen years its total receipts 
were $6,856,046. Its expenditures were $2,637,842, and its ex- 
cess of earnings over current expenses during that time were 
$4,218,204, reimbursing the entire cost of the road, and yield- 


ing a clear net profit of $2,718,204, over 18} per cent. per 
annum.” 

Nearly all these short lines seem to have done remarkably 
well, during a considerable portion of their independent exist- 
ence. The following table was published in 1849 as a statement 
of the length and cost of the railways from Albany to the Falls 
of Niagara, and net revenue in 1848, as compiled from the offi- 
cial returns made to the State Engineer and Surveyor, J anuary 
20th, 1849:— 


Length Average Net reve- 
Name of railroad ofroadin Total cost. cost per nuep. ct, 
miles, mile. on cost. 

Albany and Schenectady..... 16.91 $1,606,196 $94,985 6.2 
Utica and Schenectady,...... 78.00 3,227,946 41,384 16.4 
Syracuse and Utica.......... 54,80 1,968,036 37,273 13.1 
Auburn and Syracuse...... .- 26.00 1,125,886 43,303 9.1 
Auburn and Rechester,...... 78.00 2,644,520 33,904 10.0 
Tonawanda,...... Pirieewisiesie et 40.00 974,865 22,410 18,2 
Attica and Buffalo.........., 31.50 821,313 26,073 10.3 
Buffalo and Niagara Falls.... 22.00 250,396 11381 14.2 
EEOLAU scree malta eisisivisicts B48:7L, i ewes Average...12.2 


The New York and Erie, on the other hand, was much less 
fortunate in the way of securing an adequate return on capital 
expended as it was progressing. It was the most ambitious 
project undertaken by a single company in the entire country, 
as it contemplated a continuous line more than four hundred 
miles in length from the outset, with important branches, and 
a probable extension through Western states, perhaps to the 
Mississippi. The estimated cost of construction of its main 
line, from New York city to the lakes, had constantly been in- 
creasing, as recognized railway requirements were expanding. 
The original estimate, made by Hon. Benjamin Wright, who 
was one of the most distinguished of the early American en- 
gincers, and a leading spirit among the New York canal en- 
gincers, was deposited in the office of the Secretary of State of 
New York in January, 1835, after a survey had been made, 
at the expense and under the authority of that common- 
wealth. 

The length of the proposed road was reported to be 483 miles. 
A superstructure of iron laid upon timber would cost, accord- 
ing to the estimates, $3,400 per mile, being— 


For 483 miles......+. misietcis aieveinlaietereialetetels aiviere.e. 1S eisiele sisisiaioiaisjeh waa. OUU) 
Mhe cost Of eradin ees. ciisaerecesisiss eicewisisielee ls pla wierecsiaie eine a nieta 2,717,518 
Contingencies, 10 per cent.............% D sleleieiwievere wetsielslasissels - 271,751 
Engineering, 3 per cent.......... Lec seecerccccccccererseses 130,791 

That is to say, for the whole work.......... Sei velotsievaras $4,762,260 


Nothing was allowed under the head of cost of right of way, 
the inhabitants along the route surveyed preferring unani- 
mously to execute free concessions of so much land as might 
be requisite. 

After receiving the report of Judge Wright, the directors of 
the New York and Erie Railroad Company deemed it import- 
ant that the plan of the whole road should be carefully settled 
under sound advice, and, with the cheerful acquiesence of 
Judge Wright, they associated with him in consultation Mr. 
Robinson, chief engineer of several public works in Penn- 
sylvania, and Jonathan Knight, chief engineer of the Balti- 
more and Ohio Railroad. In September, 1835, these gentle- 
men presented their joint report, which was published for 
the information of the stockholders. The estimate for the cost 
of the whole road, upon the plan as modified in the consulta- 
tions, stood thus:— 


Grading and extra expenses for a tunnel ........-. eee oe eves $2, O17, 018 
DUPeSrStrUCvumre se rejere «lawl sive ieiciele vim viviel «we've s\elslels vier meio’ -. 1,857,000 
FBIM COPING oieioic.c<0.c.s'sbio'e siele lpi wielele sicisie. ie’ tine s slefelecieale store 9 000,000 
Engines, cars, and other necessary apparatus..........+.+. - 500,000 
GONE FENCES! <aejs.«/250,5 0109 o:0ie/eseisloein= porodenadcss aeetnerasi=tele 525,000 

Totalict.<eee WG Setasten sec ctrtioes adeettecien cece ee tees $6,000,000 


The expense or cost of the projected road required a net 
revenue of $360,000 to produce a return of 6 per cent. per an- 
num, and the directors stated that they had deemed it their 
duty to inspect personally the whole line of the route, and to 
form for themselves an opinion as to the feasibility and practi- 
cability of the proposed work. They announced their belief 
that the whole enterprise could and would be speedily and 
successfully accomplished; that it would afford to the indi- 
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Se 


viduals who might embark their funds in it all the benefits 
which had been anticipated by its most ardent supporters. 

Shortly after the main line was finished and in operation its 
reported cost was $26,000,000, which was not far from the aver- 
age cost per mile of some of the other railways constructed 
through mountainous districts in which a large number of 
bridges, viaducts, and expensive grading were required. As 
population was comparatively limited, and no route of local 
or through trade and travel had previously existed along the 
line, the company was destined to share the disappointment 
which has followed the completion of many other projects 
that were based on the expectation of realizing from competi- 
tive through traffic the remunerative profits that could not 
reasonably be anticipated from local business. 


NEW JERSEY RAILWAYS. 


The leading New Jersey roads were, in the fifth decade, 
regarded as highly successful and productive, principally on 
account of their possession of a large amount of remunerative 
passenger traffic. 


RAILROADS OF PENNSYLVANIA. 


Before 1850 all the railway business of the Pennsylvania 
Railroad was of comparatively small magnitude. The Phila- 
delphia, Wilmington and Baltimore had not yet become 
specially profitable. The operations of the Philadelphia and 
Reading for the year ending November 80th, 1850, which road 
at that time carried more freight in proportion to mileage, and 
more tons of freight than any other railroad in the country, 
were reported to be as follows: Gross receipts, $2,363,958, of 
which $2,071,731 were derived from coal; $125,822 from mer- 
chandise; and $166,405 from passengers, mail, and miscellaneous 
sources. Total expenses, $1,080,323, of which $792,024 were 
transportation expenses; $154,780 roadway expenses; and 
$133,519 shipping expenses, rents, taxes, profit and loss, &c. 
Tonnage, 1,351,502 coal (2,240 pounds); 63,625 tons merchan- 
dise (2,000 pounds); 157,450 tons company’s materials (2,000 
pounds). The total number of passengers was 92,726, equal to 
46,041 through passengers. The cost of transportation was for 
coal 44.01 cents per ton; for merchandise 67.380 cents per ton; 
and for through passengers 73.40 cents. The number of loco- 
motives was 92; number of miles run 1,233,144; average weight 
of coal trains 372 tons; cost of repairs $76,245; number of freight 
and coal cars 5,117; cost of repairs $163,780; number of passen- 
ger cars 28; cost .of repairs $7,880; wood used (presumably 
chiefly as fuel for locomotives) 53,997 cords; coal used 4,835 
tons; oil used 42,845 gallons; main track open 95 miles; double 
track 95 miles. 

The Philadelphia and Reading was peculiar, not only in 
being the great freight carrier of the country, but in having 
cost more than $17,000,000, or nearly $180,000 per mile, includ- 
ing a much more extensive equipment, in proportion to length, 
than any other American road then possessed. In a report 
made on January 14th, 1850, by David A. Neal, he refers to the 
unusually large expenditure for construction, which he stated 
to be more than sixteen millions of dollars for less than a hun- 
dred miles of railroad, and he stated that it is to be regretted 
that much of the money was spent in procuring the capital 
needed, and in paying extravagant rates of interest for finan- 
cial accommodations. He says: “The great drain, it is hoped, 
has ceased. Enormous rates of interest, bonds sold at half their 
nominal value, commissions, brokerages, and similar charges, 
ought to be no more heard of forever in the annals of the 
Reading railroad.” 

At the same time, the road was then doing a profitable busi- 
ness, and its capacity for conducting and commanding a large 
freight traffic was then unequaled in this country. 

The most successful of the southern lines were those located 
in Georgia, but some of the roads in other states yielded fair 
returns. 

THE BALTIMORE AND OHIO 


report for the year ending September 380th, 1850, gives a tabular 
statement of the financial results of the working of the com- 
pany for twenty-one years, from 1830 to 1850, inclusive. The 
aggregate net receipts of the operations of all these years was 
$4,919,992. Dividends had been declared during nine years. 
Their aggregate amount was $1,089,138, The surplus reported 


to be reconverted was $3,830,854—this sum representing the 
difference between aggregate amount of dividends and the 
aggregate amount of net receipts. The largest business re- 
ported was that of 1850, which included the carriage of 3,689,662 
passengers (nearly half of whom were carried on the Washing- 
ton branch), the carriage of 477,555 tons of freight, and total 
receipts from passengers and tonnage of $1,348,805—438,375 of 
which was derived from passengers and mails, and $905,430 
from tonnage. The expenses of the year were $609,589, and 
net receipts $734,216. No dividend was declared. The surplus 
of this and previous years was presumably devoted to con- 


struction. 
WESTERN RAILWAYS. 


The following statement of operations of western railroads 


was made in 1852:— 
Total earnings, 


as per last report. Net earnings. Per mile. 
Cleyeland and Columbus*..... $341,680 96 $239,969 27 $1,710 
Wiittley Miami osu alaleteisiote «tate 487,815 09 297,457 57 3,541 
Columbus and Xenia......... 211,631 37 150,055 58 2,778 
Michigan Central.........s0+« . 1,100,013 00 461,364 80 2,116 
Madison and Indianapolis..... ' 386,078 00 185,080 60 2,378 


* For six months only. 


Of the Little Miami it was reported that in 1848 its;net 
earnings were $146,072.48, or 10 per cent. of the capital stock. 
Of the Madison and Indianapolis it was reported in 1849 that it 
was earning dividends of 14 per cent. per annum, and that its 
stock was much above par. 

A graphic description of the trials and difficulties which the 
projectors of the first successful railway running west from Chi- 
cago encountered is furnished in an address delivered in Chi- 
cago afew years ago by Augustus W. Wright. It was to run 
from Chicago to Galena, and a vast amount of effort, in the 
way of soliciting stock subscriptions, borrowing money from 
friends of the directors in seaboard states, and the pledging of 
their private credit, was necessary to insure construction. The 
road was finished to Elgin, and proved to be unexpectedly 
profitable. Mr. Wright’s account concludes with the following 
statement: “The first grade peg for the track was set by Mr. 
George W. Waite, assistant engineer, in June, 1848, near the 
corner of Kinzie and Halsted streets, the then western city 
limits, the city officials refusing permission to enter the city. 
Leave was, however, granted to lay a temporary track from 
that point to the North Branch of the Chicago river, in order 
to transport the locomotive to the ground. This, the first loco- 
motive in Chicago, was the ‘Pioneer.’ It had two driving- 
wheels, weighed about ten tons, and, I think, was manufactured 
by Baldwin. Of course, it came by water. It was purchased 
second-hand from the Rochester and Tonawanda Railroad, and 
was unloaded upon a Sunday, Mr. Waite, Mr. Lake, Mr. Red- 
mond Prindiville, and Mr. John Ebert assisting. The latter 
gentleman was the locomotive engineer, and subsequently the 
well-known master mechanic of the company. Mr. George C. 
Morgan, the promincnt hydraulic engineer, was Mr. Waite’s 
rodman. It was the intention of the company to use first-class 
T-rails, but their poverty prevented, and Messrs. Raymond and 
Turner purchased at Buffalo a lot of second-hand strap-rails 
that had been taken up from an eastern road, on the personal 
credit of the board of directors, and six second-hand freight cars 
from the Michigan Central Railroad, also a second-hand locomo- 
tive, the Pionecr. This engine, with the six freight cars in tow, 
plied backwards and forwards between the end of the track and 
Chicago. To the former point the farmers brought their grain 
in quantity. An accurate account of the expenses was kept for 
thirty days, which demonstrated the fact that the road was 
earning above operating expenses at the rate of 10 per cent. 
per annum. Mr. Raymond thereupon returned east with these 
figures and facts, and called upon Mr. Dexter with the request 
for $30,000. Mr. Dexter was president of the Whitestown Bank. 
Finding the bank’s money was all out in circulation, he issued 
to Mr. Raymond, in sums of $25 and $50, the sum of $30,000 of 
certificates of deposit, with which, and stock collections, John 
B, Turner, managing director, by careful and economical man- 
agement, extended the road to Elgin. Having reached that 
point in 1850, the road paid handsomely, successively, half- 
yearly, 10, 12, 15, and 16 per cent. dividends, and the business 
proved so large that it could not manufacture cars fast enough, 
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and had to purchase or borrow a considerable number from the 
Michigan Central.” 


LAND-GRANT RAILWAYS. 


While most of the states were seeking rather to disentangle 
themselves from railway operations or alliances than to in- 
crease such connections the United States government was 
preparing to make its first serious ventures in the way of 
granting public lands to promote railway construction. Dona- 
tions of such lands had frequently been previously made to 
promote various objects, including several kinds of internal 
improvements. But the decisive initial movements to aid rail- 
ways were reserved for the period under discussion. Ina paper 
read by W. K. Ackerman, formerly president of the Illinois 
Central, before the Chicago Historical Society, in 1888, he 
said:— 

“As far back as 1848 senator Douglas had introduced a bill 
in the United States senate granting alternate sections of the 
public land to the state of Illinois to aid in the construction of 
a railroad from Cairo to Galena with a branch to Chicago. The 
original project contemplated but one line, that from Cairo to 
Galena, but senator Douglas included in his bill a road con- 
necting with the lakes, thus securing for it friends in the North- 
eastern and Middle states who did not favor a proposition 
having for its natural tendency the diversion of trade from the 
Upper Mississippi toward New Orleans alone. The bill was re- 
ported from the Senate committee on public lands, of which 
the Hon. Sidney Breese, of Illinois, was chairman. It was 
subsequently taken up and early in May was passed by the 
Senate. The representatives in the House from Illinois all 
gave it their cordial support, but toward the close of the session 
it was laid on the table by asmall majority. At the next session 
(1848-49) Mr. Douglas introduced his bill in the Senate again, 
but before any action was had in that body the Illinois repre- 
sentatives in the House had succeeded in having the bill of the 


last session restored to its place on the calendar; but Congress 
adjourned without any further action on the bill by the House. 
In December, 1849, Mr. Douglas with his colleague, General 
Shields (who had succeeded Mr. Breese), and the Illinois dele- 
gation in the House, matured a bill looking to the construction 
of the Illinois Central road and its Chicago branch. That bill, 
which all the Illinois members had a voice in framing, was 
introduced in the Senate by Mr. Douglas in January, 1850, and 
while this bill was pending the Cairo City and Canal Company 
induced the legislature of Illinois to pass a measure ceding to 
that company all lands that might at any time be granted by 
Congress to the state to aid in the construction of the Illinois 
Central Railroad. Senator Douglas was unwilling that the 

grant should pass to a private corporation direct, and finally 
induced D. B. Holbrook, the president of the Cairo City and 
Canal Company to release to the state of Illinois all the rights 
of that company, which he did, executing on the 24th of De- 
cember, 1849, on behalf of his company as president, a full 
release and surrender to the state of Illinois of what was known 

as the Holbrook charter, with all the rights and privileges 
therein contained; in accordance with which the legislature, on 

the 17th of December, 1851, passed an act accepting this re- 

lease, and to make assurance doubly sure, repealed all the acts 

which they had before granted to this company—(16th January, 

1836, 6th March, 1843, and 10th February, 1849.) The same act 

accepted the act of Congress of 20th September, 1850, granting 

the lands to the state of Illinois to aid in the construction of a 

railroad from Chicago to Mobile. The bill making a grant of 
lands to the states of Illinois, Mississippi, and Alabama, passed 

the United States senate on the 2d of May, 1850, by a vote of 
26 to 14, and was passed in the House on the 20th of Septem- 

ber, 1850. Mobile was inserted as the objective point by Mr. 

Childs, who was at that time largely interested in the Mobile 

and Ohio Railroad Company.” 


EFFECT AND EXTENT OF REDUCTIONS OF COST OF OVER- 
LAND TRANSPORTATION. 


N the question of transportation between various inland | Statement showing the value of a ton of wheat, and one of corn, at given 


points the entire development of many sections has hinged. 
Before the extensive construction of railroads it was impossible 
to advantageously prosecute numerous agricultural and mining 
interests at points distant from water routes on account of the 
great expense of hauling them overland. Andrews’ Report 
on the Colonial and Lake Trade, written in 1852, and pub- 
lished as an official document by the United States govern- 
ment in 1854, says:— 

“Tt is well known that upon the ordinary highways the 
economical limit to transportation is confined within a com- 
paratively few miles, depending, of course, upon the kind of 
freight and character of the roads. Upon the average of such 


ways the cost of transportation is not far from 15 cents per ton | 


per mile, which may be considered a suffiqiently correct esti- 
mate for the whole country. Estimating at the same time the 
value of wheat at $1.50 per bushel, and corn at 75 cents, and 
that 33 bushels of each are equal to a ton, the value of the 
former would be equal to its cost of transportation for 330 
miles, and the latter 165 miles. At these respective distances 
from market neither of the above articles would have any com- 
mercial value, with only a common earth road to market, 

But we find that we can move property upon railroads at the 
rate of 1.5 cent per ton per mile, or for one-tenth the cost 
upon the ordinary road. These works, therefore, extend the 
economic limit of the cost of transportation of the above arti- 
cles to 3,300 and 1,650 miles respectively. At the limit of the 
economical movement of these articles upon the common high- 
way, by the use of railroads, wheat would be worth $44.50 and 
corn $22.27 per ton, which sums respectively would represent 
the actual increase in value created by the interposition of such 
a work. 

The following table will show the amount saved per ton by 
transportation by railroad over the ordinary highways of the 
country:— 

17 


points from market, as affected by cost of transportation by railroad, and 
over the ordinary road:— 


Transported by railroad Transported by ordi- 
ne ta oregano 

Valueiatimaricets.c nic). «<jstsieeia $49 50 $24 75 $49 50 $24 75 
10 miles from market....... 49 35 24 60 48 00 23 25 
20 sy i ys cadee 49 20 24 45 46 50 21 75 
30 a GO arin 49 05 24 30 45 00 20 25 
40 a SOME trons 48 90 24 15 43 50 18 75 
50 He SS OERED .loateisiete 48 75 24 00 42 00 17 25 
60 re Paani Sislereeteiote 48 60 23 85 40 50 15 75 
70 2 ee CARMRIOU 48 45 23 70 39 00 14 25 
80 a MCs ORES 48 30 23 55 87 50 12 75 
90 m See a sarees 48 15 23 40 86 00 11 25 
100 a Bo toiniein 48 00 23 25 34 50 9 75 
110 os 7 ABS ObE 47 85 23 10 33 00 8 25 
120 3 eal rarers oreisse 47 70 22 95 31 50 6 75 
130 So MaReanty eralstore.< 47 55 22 80 30 00 5 25 
140 2 ta oretette sien’ 47 40 22 65 28 50 3 75 
150 ns i recta des 47 25 22 50 27 00 2 25 
160 Ss HEE AAR tases 47 10 22 35 25 50 78 
170 : SSTEE onafeictoncete 46 95 22 20 24 00 aie 
180 ce es Rare 46 80 22 05 22 50 . 
190 Ue So WL eiseiote ots 46 65 21 90 21 00 A 
200 i CSO ies ioteibes 46 50 DALE 19 50 A 
210 = tM E wate aclars 46 35 21 60 18 00 . 
220 vt ie SEN od 46 20 21 45 16 50 A 
230 a We reese 46 05 21 30 15 00 we 
240 oe Pe STC HID 45 90 21 15 13 50 
250 e SPEEA 45 75 21 00 12 00 

260 HS Sere eeiicets 45 60 20 85 10 50 
270 . Sorat ot Siw ars 45 45 20 70 9 00 ocee 
280 re tle ris 5 40 30 20 55 7 50 5 
290 i be acorn Ta 45 15 20 40 6 00 5 
3800 a oS ae ere nin ais 45 00 20 25 4 50 AnD 
310 as Se ise eisiels ws 44 85 20 10 3 00 evce 
320 se ie Ea adnnt 44 70 19 95 1 50 eee 
330 a se Wewlreee ee DO. 19 80 e coe 
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HOW RAILROADS INCREASED THE VALUE OF LANDS. 


“The value of lands is affected by railroads in the same ratio 
as their products. For instance, Jands lying upon a navigable 
water-course, or in the immediate vicinity of a market,’may be 
worth, for the culture of wheat, $100. Let the average crop be 
estimated at 22 bushels to the acre, valued at $33, and the cost 
of cultivation at $15. This would leave $18 per acre as the net 
profit. This quantity of wheat (two-thirds of a ton) could be trans- 
ported 330 miles ata cost of 10 cents per mile, or $3.30, which 
would leave $14.70 as the net profit of land at that distance from 
a market, when connected with it by a railroad. The value of 
the land, therefore, admitting the quality to be the same in 
both cases, would bear the same ratio to the assumed value of 
$100 as the value of its products, $14.70, does to $18, or $82 per 
acre, which is an actual creation of value to that amount, as- 
suming the correctness of the premises. The same calculation 
may, of course, be applied with equal force to any other kind 
and species of property. The illustration given establishes a 
principle entirely correct in itself, but, of course, liable to be 
modified to mect the facts of each case. Vast bodies of the 
finest land in the United States, and lying within two hundred 
miles of navigable water-courses, are unsaleable, and nearly, if not 
quite, valueless for the culture of wheat or corn for exporta- 
tion, from the cost of transportation, which in many instances 
far exceeds the estimate in the above table. Under such cir- 
cumstances, products are often fed out to live stock, and con- 
verted into higher values, which will bear transportation when 
the former will not. In this manner lands are turned into 
account, where their immediate products would otherwise be 
valucless. But in such eases the profit per acre is often very 
small; as in districts best adapted to the culture of corn it is 
considered more profitable to sell it for 25 cents per bushel 
than to fecd itoutto animals. It will be seen that at this price 
its value is eaten up by the cost of transportation of 165 miles.” 

There are no enduring phases of railway development of 
more real consequence to the entire body of the American 
people than those which hinge upon the vital improvement 
made in the possible productive capacity of all sections of the 
country not located near available water routes, by the cheap- 
ening of the cost of overland transportation. Notwithstanding 
all that has been done or may be done to reduce the cost of 
movements on natural or artificial water channels, there are 
an immense number of great interests which would languish 
and perish if overland freight charges were not reduced to a 
standard far below that attainable on ordinary roads, turnpikes, 
or the early railroads. 

Near the end of the fifth decade very important steps for the 
commencement of the great work of cheapening overland 
freight charges were made, but the gencral range of charges 
continued to be high, and the extent of positive advances in 
lowering fares and tariffs is indicated by the following state- 
ments:— 


ESTIMATED AND ACTUAL CHARGES FOR FREIGHT AND PASSENGER 
RAIL MOVEMENTS IN THE FIFTH DECADE. 


General Herman Haupt, in testimony before Senate com- 
mittee on transportation routes to the seaboard, October 22d, 
1873, said that ‘“‘it was a subject of animated discussion twenty- 
five years ago (1848) in the Pennsylvania Railroad board whether 
alow rate should be established to admit of the transportation 
of coal, and the position taken was that coal and such articles 
could not be transported on railroads; that the canals, such as 
we had then in Pennsylvania, would answer very well for the 
transportation of such articles, but railroads must be used ex- 
clusively for passengers and light freights; that anything carried 
at a less cost than two cents a ton a mile would be at a positive 
loss; the cost then exceeded two cents a ton a mile, and at that time 
there was a tonnage of only a hundred thousand tons over the 
Pennsylvania Railroad. In order to demonstrate the practicabil- 
ity of carrying coal, I made an analysis of the business of the 
preceding year, separating those items which would be increased 
by an increased business from the general and constant ex- 
penses, which were independent of the volume of tonnages. 
After making a careful analysis, I succeeded in demonstrating 
that the actual cost of the transportation of coal over the Penn- 
sylvania Railroad would not exceed about seven or eight mills | 


a ton a mile, while it would bear a price for freight of a cent 
and a quarter. Subsequently the Pennsylvania Railroad Coni- 
pany engaged in the coal transportation, and now (1878) their 
whole average charge for transportation of all classes of freight 
is only one cent and four mills for all the business of the road, 
which exceeds 8,000,000 tons per annum, The actual cost of 
service with a smaller volume of tonnage then exceeded two 
cents a ton a mile, as previously stated.” 

In a series of articles, published about 1850, Mr. Henry C. 
Carey said: “From New York to New Haven, a distance of 75 
miles, travelers pay $1.50, or two cents per mile. Traveling west, 
the charge on the Erie road is $1.50 for 87 miles. Twelve 
years since the fare of a passenger from Chicago, Illinois, 1,500 
miles, was $74.50. It is now but $17. . . . Twelve years 
since the cost of transporting a bushel of wheat from. Chicago 
to New York was so great as effectually to keep the grain of 
that country out of the market. Now a bushel of wheat is 
transported the whole distance, 1,500 miles, for 27 cents. A 
barrel of flour can be transported from Chicago to New York 
for 80 cents.” 

The freight tariff established by the Michigan Central Rail- 
road in August, 1848, on flour, wheat, and merchandise, was as 
follows:— 


Between Between 
Detr.itand Detroitand 
Dexter, Kalamazoo. 
49 miles. 146 wiles. 
On 10 barrels of flour (nearly a ton).........+++- $2 30 $6 00 
Ontone toniofawheat (2240 Ibst)aeicu'. «sete soeleeee 2 24 6 04 
Onione:ton of merchandise:.cn .<cAgeisssapie=aiies a 5 37 11 64 


Progress of Nations says: “Though these prices seem high, 
yet they were much higher during the previous years.” 

A majority report from a committee on inland navigation 
and internal improvement, made to the Pennsylvania legisla- 
ture by Mr. Burnside, in March, 1845, said:— 

On our public works dry goods are carried from Philadel- 
phia to Pittsburgh for:— ; 


Per 100 Ibs. 
SAD OU bree) apreleie SSP CO De DOT GP ON on eae onesaanac 520 JS 2s $1 37 
Groceries..5 20 Be S48 0) nm atior Sees 3 58 abi iol sieralets ote ate aie 75 
Produce from Pittsburgh to hiladelphia........... fs ereiwioleretale 624 


Flour from 70 to 80 cents per barvel. 


By Wilmington railroad the prices from Philadelphia to Bal- 
timore are, for:— 


Per 100 Ibs. 
DrysSO0dSIE Ore cnet ccoatetencie curses em eitenianetnae settee meme ee elle 
GrOCOPies (iy WieSenvicne rc ciclo niiecictee eleccla melee alors eile ae ae ae 10 

From Baltimore to Cumberland, 180 miles:— 

Per 100 lbs- 
Dry LOOMS eeiaiclalleseeteeee ea eietejetele aistelsioiniclore slats Othe Sok 
Groceries % Akane St8 mises sjewisine aes etevee eres eres 25 
Making on dry goods to Cumberland...............000c08 soon (ods 
On groceries to Cumberland........... atoehiotsts sisteleielsiaisis seniors <~ oD 


A report made in 1849 by the engineer of the St. Lawrence 
and Atlantic Railroad, which was the line by which the Grand 
Trunk, of Canada, gained a connection with Portland, Maine, 
contains the following statement of the cost of transporting a 
barrel of flour in 1848 over the routes named:— 


Erie Canal Route. 


Cents. 
From Cleveland to Buffalo (Jake)...... eRe ele reblaslelarctale Ranier concn ee 
From. Buffalo to Albany (camal))...cisnnsiccleelecscrctene ase Necdae. Sone) 
Brom Alban y,t0) Bostoni| (al sorceress teenie Meee 30 
TotaltorBostona. cece sek Lala tareievelesa setotes setter tole tite ate oF: 112 
If carriedthence to;Portlandjac, aecceies aeen eee See ae . 10 
Total to: Mortlanden eee Sraeielsis's «/aisialate arcielorsverete she eee aris 122 
St. Lawrence Route. 
Cents. 
From Cleveland to Montreal.............. dees bol Leehee ee Sofas ee 
From Montreal to Portland..... Ssists nh AER ee eae ees Bees crese. 145) 
Dotal to: Portland an. saceee ect ae net Sierelsuavarereteyetets “85 
Iivcarried thence'to Bostomn.scemees cette eee et eee 10 
Lotal to; Boston, aecjcspmiietsae ein tet ieee nee eee seer es 


The rail transportation was 200 miles by the Erie Canal route 
and 275 miles by the St. Lawrence route. 
In reference to anthracite coal transportation from the 
Schuylkill region, it was reported in January, 1850, that there 
were two outlets, in the Reading railroad and the Schuylkill 
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Navigation. By the former the freight and tolls at tide-water 
at Richmond averaged, in 1849, about 30 cents per ton more 
than by the latter to the wharves on the Schuylkill. The mines 
in the Schuylkill valley can deliver coal at Mount Carbon at 
$1.25 to $1.50 per ton; freight per railroad, $1.50 to $1.80; its 
cost at tide-water, from $2.75 to $3.30. 
PASSENGER FARES, 

In a publication made by Mr, Henry C. Carey in January, 

1848, he stated that the following list embraced every railroad 


in the Union north of Baltimore and east of Ohio, except Cam- 
den and Amboy lines, viz.:— 


Name. Length Through Per mile, 
in miles. fare. cents. 
Eastern...... doudounce afets stoke Wajers:ia/s ierere ears 105 $3 00 2.85 
Bostomardi Maine: .c.... vtis sic sk an clase ose 110 3 00 272 
Bostonta ad Wowelll 4 a.o5 vee cees ¢ conon 26 65 215 
Boston and Worcester......ccceses.eescsee 44 1 25 28 
Boston and Providence... .7....0....05. 42 1 25 2.97, 
ILC DUM Eres eel eseiawiieies aiecices B resteiassce 71 1 75 2.46 
ENDIVE D Se stciste ain celareiaieisicess s.cieleis a-cie ilove 52 1 35 2.54 
COUT COLON ronteigeic ceils ces ca penises se case 374 1 00 2 66 
WeSTETO oo sacci mens © Blelefe acertesvaic/egeleunvevsisae ares ». 156 3 75 2.07 
Washiuarand WOWelle s,s cce csc cies chee tse 15 40 2.66 
CONGO a emterian Ste iesee esse cet cece ces * 34 80 2 35 
Norwich and Worcester,.....5..¢..2.0.00< 60 1 50 2.5 
New Haven and Springfield................ 62 1 87 3.00 
EB TIG CP OLU aerate ie siaiele ve ais Nooo Seo RDOe 98 2 00 2.04 
ING Wa ORKGh OG MATION 5:c¢ «:s/are5 siecaaics «eee 53 1 00 1.88 
New York and Erie........... sestne dada 87 1 50 1.72 
MANNE S MING Netarmatetesucnrers ices, ae a. oe cece oes 95 2 00 2.1 
New York and New Brunswick...... diigo ao 75 2.27 
FREAUN Sereetareiaeisinatrsisiciiela vicisisisis ses 'ee a's wns 92 3 00 3.26 
Philadelphia and Baltimore......... ienoba0 97 3 00 3.01 
Westchester and Columbia................ 32 75 2.34 
Philadelphia, Lancaster and Harrisburg.... 107 4 00 3.73 
Philadelphia, Germantown and Norristown. 17 40 2.38 
Harrisburg and Chambersburg...... ...... 56 2 12 3.78 
Albany and Schenectady.................. lie 50 2.94 
Greenbush and Troy.....c..e.c0 opeteeans 0 20 3.33 
Mroy ANGISCHEMECEAMYnsicG win'elorse « 'e «ie etnicterni 203 50 2.43 
Uitieamand (Sehenectady<cis~ else cca a) scuc as eis 78 3 00 3.84 
Utica and Syracuse...... CCDS ORAS An oreOe 53 2 00 3.77 
Syracuse and) AWburn . 5.../0<s0ic.c50 02 stone ogo wes 1 00 3.84 
Auburn and ROCDeSter. « ...0% 0s ceccssiccce 77 3 00 3.89 
Rochester and Athens..... ...sceeseeeeees 44 1 56 3.54 
PAC ANG DUMALO sine saiciscse srieied wae eu,s 313 94 2.98 
Buffalo and Niagara Falls.,...........s000 22 75 3.44 
Lockport and Niagara Falls.............6.. 24 75 3.12 


The average fare on all these lines was, according to this 
statement, 2.85 cents per mile. 

A pamphlet published in Philadelphia in 1850 gave the fol- 
lowing table as a statement of the fare and distances on the 
principal railroads in the United States:— 


Names and termini. Through fare. Miles. 
Albany and Schenectady.,........ Sh-coge. Oo ceeaaaooe 30 50 16 
Attica and Buffalo...... sisielaloia Prato ti sleticictnercteic eieie 0 94 32 
Auburn and Rochester......... eames torn caters Meninehe 3 00 73 
Auburn and SYLACUSE.«.. 000 ccccssrcer osecceces . 100 26 
Baltimore and Susquehanna,,......-..ccssesereenres 2 13 65 
Baltimore and Ohio......... Sleteleratereioielin o/citcieia Becoftiols 7 00 179 
Baltimore ANG W ASMIMSTOM sc . val «aici lc yccssieresccies 1 #0 40, 
BOSOM AAG LOwWelllnsccecteceee pels cra ee scasls Berge -. 065 274 
Boston and Maine [to S. Berwick]...........-..-+05 1 00 824 
Boston and Old Colony [to Plymouth].............. 1 00 442 
PostOmsATd LO VIGEN GE rajeicte'a\<\e.e/olriloivsieiassivin'es vie oleate 1 25 474 
Boston and Worcester... ccassccccccsecvcerecccssesve 1 25 584 
Camden and AmDOy.......ceeeeseseereeee wisreucsreats 2 75 6L 
Central [Macon to Savannah].....- +....e.seseeeeee 7 00 191 
Columbia [branch of 8. C.].......-+-2 22+ ceveeseeee 3 38 68 
Eastern [Lowell and branches]...... ah ocsincteniencand 1 48 58 
Fitchburg [to Boston]........--+++-eeeesseeeeeeeees 1 25 512 
Gaston and Raleigh, N. C...... ae tees elnte.c Mas 4 00 87 
Georgia [Augusta to Atlanta].......... sicie sisie'eieisisiee 7 00 sua 
Housatonic [Conn, and Mass.]....... .-..++-eeeeeee 2 00 75 
Little Miami...... 0000-200 aysisieeecaep ele Prices cine 00 84 
Long Island and branches...... noo dos UNE Boovooun 2AKi) 983 
Macon and Western [to Atlanta]................ se 4-00 101 
Mad River and Lake Erie..........--.--+.- acuspeoo 3 25 102 
Madison and Indianapolis...........+- ae torte Bree sarees 3 00 86 
Michigan Central.....+.ssceesceseeseccceeesreee «oe 4 40 146 
Michigan Southern....--..seeecrecceececeeeeercece 2 00 70 
New York and Erie [to Port Jervis].......... eiebvadts ; ee a 


New York and Harlem.ecsssserees vevee sneevevess 
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Names and termini. Through fare. Miles, 
Norwich and Worcester,........... Yerstalere seinsis ates 1 50 59 
Northern [Concord to Lebanon]...... may efaletetelaleiais ers 2 15 65 
Philadelphia and Baltimore............eceeecceeee- 3 00 97 
Rhiladelpiiajand Readings aeseaseee. serene cee. 3 50 92 
SOuLHECATO linamestere actrees sc naieteoreceive eeceeee 6 75 136 
Stonington [to Providence]..........2.:+-.c-+s0ceee 1 50 472 
Syracuserand Ubicansescseencce eck eek coe eee 2 00 53 
Monawan dag pavers. tere ese acct ste sete ene 1 56 43} 
Ulicarand Schenectady... neki ese =o ccseesies ee 3 00 78 
Wicksburgyan(l Jacksoniina.picesisaiircicce: aceeeate 3 00 47 
Washingtom and Richmond.........-..+.seecsecass 3 00 76 
|, Western [Adbamy, to Worcester].....+.0+-..-+++ec+s 4 25 156 
) Wilmaiapton/and Weldon, ...% 6+ .sensnscsne oui aa 4 00 1614 


COST OF TRANSPORTATION ON THE NEW JERSEY LINES. 


An address of the directors of the Delaware and Raritan 
Canal, and Camden and Amboy Railroad companies to the 
people of New Jersey, dated June 11th, 1848, has the following 
tables appended:— 

Statement of the Business of the Camden and Amboy Railroad and its 

Branches, and the Philadelphia and Trenton Railroad, for the Month 

of May, 1848. 
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Way passengers:— 5 S ae. 
Way travel on the Philadelphia 

and Trenton Railroad...... BON as 222,134 $4,268 18 1.9} 
Way travel from Philadelphia 
to New Brunswick and in- 
termediate places on the 
branch and Trenton and 
Philadelphia roads, with the 

9 and 43 o’clock lines ...... 1,8613 .. 67,443 2,818 17 4.12 
Trenton and New York accom- 
modation line from Trenton 

to) Jersey. Cityiicine cvemieretelste -. 992 58:8 58,329 1,372 17 2.3% 

10,9303 347,906 $8,458 52 2.42 

Camden and Amboy way lines. 23,994 493,698 6.189 81 1.2% 
Aggregate of way business on 
Camden and Amboy and 
Philadelphia avd Trenton 

Tail nOadssncre sess eielate cence 04,9245 841,604 $14,648 33 1.73 

Through passengers:— 

Through Camden and Amboy 

6 and 1 o’clock lines........ 8,465... 761,850 $25,531 25 3.02 
Through 9 and 43 o’clock lines 
via New Brunswick, New 

York, and Philadelphia ($4). 9,070 90 816,345 36,222 00 4.4% 
Through 9 and 4} o’clock 
second-class lines, via New 
Brunswick, New York, and 

Philadelphia ($3).... ...+0- PANIC 5c 190,620 6,364 00 3.34 


From the above it appears that way passengers were carried 
at the average charge per mile of 1 cent 73 mills, and that 
passengers were carried through at the average charge per 
mile of 8 cents 54 mills, or an average charge on both of 2 
cents 63 mills. 

Statement of the Cost of Transportation per mile on the Canal and Railroad 
for May, 1848, between New York and Philadelphia, 

On the canal, 84,488 tons carried 110 miles = 9,293,680 for one 
mile, $100,984 freight; on the railroad, 1,983 tons carried 90 
miles 178,470 for one mile, $21,115 freight; total canal and 
railroad, 86,471 tons carried 200 miles= 9,472,150 for one mile, 
$122,099 freight, or'an average freight on both works of 1 cent 
and 29-hundredths of a cent per mile. 

[Norr.—It will be seen that the cheap movements were all 
made on the canal, and that the rate per ton per mile on the 
railroad was nearly 11.9 cents per ton per mile. ] 

Williams’ Traveler’s and Tourist’s Guide, published in 1851, 
gives the following table and preface showing— 

THE DISTANCES, FARES, &C., FROM BOSTON TO MANY OF THE 
MOST IMPORTANT PLACES IN THE UNION. 


The following will show at a glance the distance, expense, and 
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PHYSICAL PROGRESS DURING THE FIFTH DECADE. 


time occupied, in traveling from Boston to the most prominent 
points in the Union. Allowance, however, must be made in 
the rate of fares when traveling in steamboats, upon lakes, or 
rivers, as these modes of conveyance are subject to more or 
less competition, in which case the fares vary. Those given, 
however, are as accurate as can be obtained under the circum- 
stances, and will, no doubt, be found near enough to make up 
a general estimate.of expenses. Similar information will be 
found at the end of many of the routes, which will be both 
useful and convenient. The time given is that which is actually 
occupied in passing from one point to another; the detentions 
between each route are not taken into consideration, as these 
the traveler must determine for himself. The distances are 
* given by the shortest route:— 


Miles. aime x Fares. 
HromipeBOsvON LOPAl DAW yirs este cls’e+isieesis.eetrieiete veces 200 10 $5 00 
From Boston to Buffalo...........-. nieve taisreteiate rs 525 28 11 60 
From Boston to Cincinnati via Cleveland........ 963 48 20 00 
Hiromi Boston) to: Detroit rjs;eiec «jejsis:<jeie}elsisiore ese 601s 855 43 16 00 
From Boston to Chicago............s00- esate asarecs 1,073 54 23 00 
From Boston to St. Paul, Min. Ter............. 1,550 95 35 00 
From Boston to St. Louis via Chicago and Spring- 
OG baecanatepas rsicisatel staretelatera oleiaicicre site sieisierevels 1,400 75 33 00 
From Boston to New Orleans via Chicago and 
SPOILAGE. pore! shasarelayers ntoreietetsic loll iclereiece ini claheselnre 2,601 101 43 00 
From Boston to New York........ so alesvia ysl a\s.e sean Si) 10 4 00 
From Boston to Philadelphia........ cesuooeone 423 15 7 00 
From Boston to Baltimore............. stiosooame ves) 21 10 00 
From Boston to Washington..... ew ainee s slee vielais 560 24 11 80 
From Boston to Charleston, 8. C.............06. 1,018 66 24 00 
From Boston to Savannah, Ga.....cesececconncs 1,143 76 29 00 
From Boston to Montgomery, Ala.............. 1,535 90 4000 
Brom) Boston.to; Mobiles Ala... cc ccctees «c'eleicleidse 1,732 130 48 00 
From Boston to New Orleans...............-2++ 1,898 142 53 00 
From Boston to Pittsburgh via Philadelphia.... 697 33 =: 17 00 
From Boston to Wheeling via Baltimore........ 800 40 20 00 
From Boston to Cincinnati via Philadelphia, 
Pittsburgh, and the Ohio river........... Mesrspel ud 73 18 00 
From Boston to New Orleans via Pittsburgh and 
the Ohio and Mississippi rivers............... 2,722 . 223 23 00 
From Boston to St. Louis via Pittsburgh and the 
Ohio and Mississippi rivers........sssseececes 1,871 140 28 00 
From Boston to Montreal, Can...........se0005 337 yy 8 00 


Time in Fares, 


Miles. hours, 


From Boston to Nashville, Tenn., via Cleveland, 


Cincinnati and Cumberland Railroad.........1,638 30 09 
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AVERAGE FREIGHT AND PASSENGER CHARGES ON ALL AMERICAN 
RAILROADS IN 1848. 

General Statement, showing the Averages of Fare per mile for First- and 
Second-class and Way Passage, and First- and Second-class Freight per 
ton per mile (omitting the Camden and Amboy and Union Transporta- 
tion Railroads, and the Bordentown and Trenton Branch Railroad), 
taken from Doggett’s Railroad Guide for 1848. 
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MAING) civisieliaccre 3 2268 2.82 2.60 2.57 2.66 5.68 3.38 
New Hampsh’e. 2 99 3.00 3.00 2.62 2.874 525 5.00 
. Vermont,...... 1 33 3.00 3.00 3.00 3.00 4.00 4.00 
Massachusetts.. 36 1,929 243 1.66 2.71 2.27 5.47 4.54 
Rhode Island.. 2 914 3.00 2.00 3.16 2.72 6.37 439 
Connecticut.... 4 2532 250 1.75 2.20 2.15 5.75 3.50 
New York..... 20 798 3.17 01.50 8.75... 28144002 5.79 
New Jersey... 4 155 4.00 3.33 3.54 3.623 13.57 11.66 
Pennsylvania.. 9 355 3.60 3.26 360 2483 6.75 5.35 
Maryland...... 9 661 3.45 3.45 3.58 3.49}. 4.56 3.12 
Virginia....... 6 2642 474 2.388 4.72 394% 10.44 4.69 
North Carolina. 2 248 4.23 4.23 400 4.154 9.83 6.37 
South Carolina. 2 204 5.00 5.00 5.00 500 10.75 5.50 
Georgia........ 5 602 414 414 4.70 4.32 9.33 4.78 
Kentucky...... 1 28 446 446 4.46 446 9.00 9,00 
Mississippi.... 2 70 5.85 6.385 6.00 556% 24.30 17.30 
Alabama...... if 67 4.60 4.50 5.50 4.834 1633 8.00 
ODIO iss «0806 ase 307 OT ee OT x SCG Satoh os 6 4.62 
Indianaycsis <a are 86 3.00 3.00 3.00 3.00 8.00 5.81 
Michigan...... 3 241 8.00 3.00 3.32 3104 8.44 6.50 
20 states, totals.117 6,720 72.16 64.28 74.09 70.19 179.46 120.30 
Averages ..... Se ods 3.60 3.21 3.70 3.51 8.97 6.16 


The average cost of all freight movements, including first and 
second class, on all lines given above, was 7.56 cents per ton per 
mile. 


PHYSICAL PROGRESS DURING THE FIFTH DECADE. 


ESTABLISHMENT OF AMERICAN RAIL WORKS. 

df eee the fifth decade a number of mechanical, engineer- 

ing, and manufacturing advances were made in the United 
States which greatly facilitated railway operations. In the long 
list of inventions and improvements pertaining to this era few, 
if any, have left a more permanent impress than those result- 
ing from the establishment, in this country, of works which 
could manufacture iron rails of various patterns. The first 
American effort to produce rails of any kind is probably that 
mentioned by Mr. Solomon W. Roberts, and which was made 
by the Lehigh Coal and Navigation Company. It undertook, 
in the summer of 1826, to cast in its foundry at Mauch Chunk 
rails four feet long, to be used on its projected pioneer coal 
railway, but the work was abandoned on account of its being 
too expensive. 

Mr. James M. Swank, general agent of the American Iron 
and Steel Association, furnished for the census report of 1880 
interesting data relating to the subsequent progress of early 
American rail-making, from which we compile the following 
statements: Cast-iron rails were made in this country in small 
quantities during the early years of our railway history, not- 
withstanding the unfavorable experiment at Mauch Chunk. In 
1841 a series of tests were made at Pottsville with rails for mine 
roads cast in a foundry from pig iron made at the Pottsville 
furnace of William Lyman. These rails were six feet long, and 
were of various weights. One of the rails tested was intended 
to sustain locomotives. Notwithstanding these experiments, 
Mr. Swank states that “many years elapsed after the first rail- 
road was built in this country before any other than flat-iron 
rails were made in American rolling mills,” and that “early in 


1844 there were still no facilities in this country for the manu- 
facture of heavy iron rails to supply the wants of the 4,185 miles 
of American railroad which existed at the beginning of that 
year, and of a few hundred additional miles which were then 
projected. . . . On the 24th of April, 1844, the Hon. Ed- 
ward Joy Morris, of Pennsylvania, declared that ‘not a ton of 
T-rail had been made in this country.’ He might have in- 
cluded all other heavy patterns. 

“Tn 1844 the manufacture of heavy iron rails in this country 
was commenced at the Mount Savage rolling mill, in Alle- 
gheny county, Maryland, erected in 1843 especially to roll these 
rails. The first rail rolled.at the Mount Savage rolling mill, 
and in honor of which the Franklin Institute of Philadelphia, 
struck a silver medal, was a U-rail, known in Wales as the 
Evans patent, of the Dowlais Iron Works, at Merthyr Tydvil. 
It was intended to be laid on a modern Iongitudinal sill, and 
was fastened to it by an iron wedge keying under the sill, thus 
dispensing with outside fastenings. This rail weighed 42 pounds 
to the yard. About 500 tons of rails of this pattern were laid 
in 1844 on a part of the road then being built between Mount 
Savage and Cumberland, a distance of 9 miles. Soon after- 
wards rails weighing 52 pounds to the yard were rolled at the 
Mount Savage rolling mill for the road leading from Fall River 
to Boston. 

“The Montour rolling mill, at Danville, Pennsylvania, was 
built in 1845 expressly to roll rails, and here were rolled, in 
October of that year, the first T-rails made in the United States. 
The first T-rail rolls made in this country were made for the 
Montour Iron Company by Howard & Snyder, proprietors of 
the Colliery Iron Works, at Pottsville, the work being done at 
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their establishment at Danville. The Boston Iron Works were 
started in January, 1824, to manufacture cut nails, hoops, and 
tack plates, but they subsequently rolled rails, and on the 6th 
of May, 1846, they rolled the first T-rails in Massachusetts, 
Ralph Crocker being superintendent. In 1845 the rolling mill 
of Cooper & Hewitt was built at Trenton, New Jersey, to roll 
heavy rails, and on the 19th of June, 1846, their first T-rail was 
rolled. About the 1st of September, 1846, the New England 
Iron Company, at Providence, Rhode Island, commenced to 
roll F-rails. The first lot of these rails rolled by that company 
was delivered to the Providence and Worcester Railroad on 
September 11th, 1846. T-rails were rolled in November, 1846, 
at Phoenixville, Pennsylvania; in the fall of the same year at 
the Great Western Iron Works, at Brady’s Bend, Pennsylvania, 
and at the Lackawaxen Iron Works, at Scranton, Pennsyl- 
vania; early in 1847, at the Bay State rolling mill, in Massachu- 
setts, then owned by the Massachusetts Iron Company; in Janu- 
ary, 1848, at the Rough and Ready rolling mill, at Danville, 
Pennsylvania, and in the same year at Safe Harbor, Pennsyl- 
vania. All of the T-rails made at the mills above mentioned 
were rolled with a base or flange similar to that of the present 
T-rail. Some of them did not differ greatly from the H-rail, 
and, when laid, rested, like it, in a chair. Indeed, the H-rail 
was sometimes called the T-rail. A few other mills rolled 
heavy rails before 1850, but at the beginning of that year, owing 
to foreign competition, only two out of fifteen rail mills in 
the country were in operation. It seems strange that 
the T-rail should not have become generally popular until 
after 1845.” 


UTILITY OF AMERICAN RAIL MILLS. 


Many direct or incidental benefits were derived from the 
establishment of rail works in this country. Frequently native 
rails could be obtained at cheaper rates than those prevailing 
for imported rails, and there were periods when the existence 
of rail works near the lines of some roads in process of con- 
struction was of vital consequence. An illustration of this fact 
is furnished by an episode in the history of the construction of 
the Erie. After a protracted struggle with pecuniary and engi- 
neering difficulties, the state of New York, in 1845, anxious to 
secure the completion of the road, again came to its relief. An 
act was passed by which the New York and Erie Railroad Com- 
pany were relieved of the claim of the state against them for 
the loan of $3,000,000, and such substantial aid was extended 
that the company were enabled to resume the work of con- 
struction with a well-filled treasury. The act contained a 
proviso, however, that the road should be forfeited to the state 
if, on January 1st, 1849, it was not in readiness for business be. 
tween Piermont and Binghamton. The company had four 
years in which to complete 137 miles of road. It is stated that 
in 1846 the Scranton Brothers secured the capital necessary to 
commence the manufacture of rails at the Lackawanna Iron 
Works, largely because they knew that the Erie Railroad Com- 
pany were obliged to pay $80 a ton for the rails they were im- 
porting from England, and that in their straightened circum- 
stances, and in view of the time to which they were limited in 
finishing the road: to Binghamton, they must necessarily obtain 
iron at cheaper rates and more speedily than the foreign mate- 
riai could be furnished. Subsequent events proved the correct- 
ness of this supposition. Difficulties in regard to the location 
of a route through north-eastern Pennsylvania delayed the 
progress of construction on the Erie, and one of the results of 
this delay, as described by a correspondent of the New York 
World, was that it became “necessary for the iron company to 
distribute the iron at the different points along the route, the 
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nearest of which was fifty miles from the works. The rails 
were hauled by teams over the heayy mountain roads of 
northern Pennsylvania to Narrowsburg, Cochecton, Equinunk, 
Stockport, Deposit, and Lanesboro. To some of these points 
roads had to be cut through the dense forest. Over four hun- 
dred mules and horses were required, as many as ten span 
frequently being attached to one wagon. The rails were 
simultaneously laid east and west from the points named, and 
five days before the time for the road’s completion to Bing- 
hamton had expired the last spike was driven. The event was 
celebrated in Binghamton on the 28th of December, 1848. 
Benjamin Loder, then president of the company, delivered an 
address, in the course of which he declared that the energy, 
enterprise, and promptness of George and Seldon Scranton had 
saved the New York and Erie Railroad to the company.” 

So many similar incidents have occurred, that the competi- 
tion between American and foreign rail makers for the oppor- 
tunity of supplying the tremendous demand for rails by the 
various new and old lines of this country has been a factor of 
very great importance in the railway development of the 
United States, whether regard be paid to price, quality, prompt- 
ness of delivery, opportunities for securing variations in weight, 
shape, and length, or making arrangements by which rail man- 
ufacturers could be remunerated for their products. 

QUALITY AND LENGTH OF RAILS. 


Many discussions haye sprung up, at different periods, in 
regard to the quality of rails. The iron rails imported from 
England for the very early American railroads were of extra- 
ordinary excellence; so good, indeed, that their durability in 
proportion to weight was only excelled by the better classes of 
modern steel rails. But as American demands increased, and 
the custom expanded of paying for English rails with the bonds 
of new railway companies, which could only be sold at a large 
discount, and might or might not prove to be sound securities, 
and as the price of rails declined, complaints became common 
that some of the imported rails were of very inferior quality, 
and about or shortly before and after 1850 a number of import- 
ant purchases of rails of American manufacture were made at 
prices slightly exceeding the cost of imported rails, on the 
ground that better guarantees of excellence could thus be se- 
cured, and the superiority of quality much more than com- 
pensated for the difference in price. __ 

Another interesting phase of early rail manufacture was the 
gradual increase in the length of the rails laid down. Before 
1850 it is probable that very few, if any, rails exceeding eighteen 
feet in length had been laid down in this country, and the length 
of the rails for which most of the new orders were given was 
fifteen feet. No thirty-foot T-rails were rolled in the United 
States before 1855, and even at that time there was no current 
demand for them. The rail, like everything else connected 
with the railroad, grew gradually, there being distinct epochs 
of growth from three- or four-feet rails up to rails nine feet 
long, and subsequently to fifteen or eighteen feet, and even 
greater lengths. But in or shortly before 1850 the prevailing 
standard for new rails more closely approximated fifteen feet 
than any other standard. The weight per yard on new rails 
on important lines was increasing. This tendency is repre- 
sented by the statement that the rails in use on the Reading 
railroad in 1849 were of 45, 52, 58, and 60 pounds to the yard, 
being 8,856 tons of 46 pounds, which had been down twelve 
years; 8,317 tons of 52 pounds, which had been down eight 
years; 777 tons of 58 pounds, which had been down seven years 
and 7,992 tons of 60 pounds, which had been down one to six 
years. 
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IMPROVEMENTS IN LOCOMOTIVES. 


IMPROVEMENTS IN LOCOMOTIVES. 


HE locomotive, like the rails and cars, and the substan- 
tiality of the permanent way, was growing during the fifth 
decade. Instead of weighing from four to seven tons, as at the 
outset, or from ten to twelve tons, as at the end of the fourth 
decade, it was becoming comparatively common towards the 
end of the fifth decade to construct new locomotives weighing 
a little more or less than twenty tons, and a few of the new en- 
gines weighed twenty-five tons. This increase in weight was 
usually accompanied with even more than a corresponding 
increase in effective power. Considerable advances were also 
made in the way of 


INCREASING THE SPEED OF PASSENGER LOCOMOTIVES. 


Some of the reported achievements of this class were the fol- 
lowing:— 

In 1849 Edward S. Norris, of Schenectady, built for the Utica 
and Schenectady Railroad a locomotive called the Lightning, 
with 16-inch cylinders, 22-inch stroke, and a single pair of 7-foot 
wheels, which ran at the rate of 60 miles an hour in 1850, but 
it only remained in good working condition for a short time. 

Norris Brothers made seven engines for the Camden and 
Amboy Railroad, each with a single pair of 8-foot driving 
wheels, and a 6-wheeled truck. - The first of these, with 13-inch 
cylinders and 34-inch stroke, was completed April 17th, 1849. 
The next of the class had 13X38-inch cylinders, and were de- 
livered in December, 1849. In 1850 they also built two outside- 
cylinder engines, with 14-inch cylinders, 32-inch stroke, and 
coupled 7-foot driving wheels, for the New York and Erie 
Railroad. 

In 1849 Ross Winans, of Baltimore, built a single locomotive 
for the Boston and Worcester Railroad. It was intended to 
test or render feasible the burning of anthracite coal. It was 
also intended for very high speed, and had one pair of 7-foot 
driving wheels. It had two small steam cylinders placed on 
the sides of the boiler over the bearings of the driving axle, by 
which the weight on the drivers could be raised from three to 
twelve tons. The speed of the engine, under favorable circum- 
stan¢es, was one mile in sixty seconds. It was run between 
Albany and Boston, drawing a train of from seven to eight cars, 
and ran at the rate of a mile a minute with ease. 

Probably the most successful styles of the new fast engines 
were designed and constructed by Mr. Baldwin, of the Baldwin 
Locomotive Works, in response to an offer of the Vermont 
Central, in 1848, of $10,000 for an engine which could draw a 
passenger train sixty milesan hour. Threesimilar engines were 
built for the Pennsylvania Railroad Company. It is stated that 
these engines each weighed about 47,000 pounds. Of the loco- 
motive delivered to the Vermont Central it is stated that “it 
was completed in 1849 and named after the president of the 
road as Governor Paine. It had one pair of driving-wheels, 6} 
feet diameter, placed back of the fire-box, with another but 
smaller pair directly in front of the fire-box, and the front of 
the engine was carried by a four-wheeled truck. The cylinders 
were 17} diameter, with 20-inch stroke, placed horizontally be- 
tween frames and boilers. The connecting-rods took hold of 
‘half-cranks’ inside the driving-wheel. After several years of 
service it was rebuilt and made a four-coupled machine. As 
to its success, it has been alleged that from a state of rest it 
could be started and run a- mile in 43 seconds, and of other 
similar builds for the Pennsylvania Railroad it is recorded that 
President Taylor was conveyed in a special train at 60 miles an 
hour.” 

INCREASE OF THE CAPACITY OF FREIGHT ENGINES. 


To many American railroads it has always been more im- 
portant to secure an increase in the capacity of freight engines 
than an increase in the speed of passenger engines, inasmuch 
as a very large proportion of all the railway earnings are 
derived from freight movements, and it was only by decreasing 
the cost of movement that the list and quantity of products 


forwarded was enlarged to the wonderful extent attained. The 
labors in this important field, during the fifth decade, include 
the following: The Baldwin Locomotive Works finished in De- 
cember, 1842, one of fourteen engines ordered by the Georgia 
Railroad, of which J. Edgar Thomson was the chief engineer, 
which embraced novel features that rendered these machines 
popular among skillful railway managers. It is stated that 
these engines could draw one hundred and fifty tons up a grade 
of thirty-six feet to the mile; that one of them, weighing about 
twelve tons, on the Central Railroad of Georgia, drew ninetcen 
8-wheeled cars, with seven hundred and fifty bales of cotton, 
each bale weighing four hundred and fifty pounds, over maxi- 
mum grades of thirty feet per mile; and that on the Reading 
railroad a similar engine of eighteen tons weight drew one 
hundred and fifty loaded cars (total weight of cars and loading 
1,130 tons) from Schuylkill Haven to Philadelphia (favorable 
grade) at a speed of seven miles per hour. The regular load 


| was one hundred loaded cars, which were hauled at a speed of 


from twelve to fifteen miles per hour on a level. Of the means 
by which these results were achieved one of the accounts of the 
Baldwin Locomotive Works says: “The problem of utilizing 
more of all the weight of the engine for adhesion remained, in 
Mr. Baldwin’s view, yet to be solved. The plan of coupling 
four or six wheels had long before been adopted in England, 
but on the short curves prevalent on American railroads, he 
felt that something more was necessary. The wheels must not 
only be coupled, but at the same time be free to adapt them- 
selves toa curve. These two conditions were apparently in- 
compatible, and to reconcile these inconsistencies was the task 
which Mr. Baldwin set himself to accomplish. The problem 
was constantly before him, and at length, during a sleepless 
night, its solution flashed across his mind. The plan so long 
sought for, and which, subsequently, more than any other of 
his improvements or inventions, contributed to the foundation 
of his fortune, was his well-known six-wheels-connected loco- 
motive, with the four front driving-wheels combined in a flexi- 
ble truck. For this machine Mr. Baldwin secured a patent, 
August 25th, 1842.” 

Of subsequent movements during the fifth decade at the 
Baldwin Locomotive Works, in the direction indicated, it is 
stated that “after building, during the years 1843, 1844, and 
1845, 10 4-wheels-connected engines, on the plan above de- 
scribed, 6 wheels in all, the leading wheels and the front driv- 
ing wheels being combined into a truck by the flexible beams, 
Mr. Baldwin finally adopted the design of 4 driving wheels 
and a 4-wheeled truck. He bought the patent right for this 
plan of engine of Mr. H. R. Campbell, and for the equalizing 
beams, used between the driving wheels, of Messrs. Eastwick & 
Harrison, and delivered to the South Carolina Railroad Com- 
pany in December, 1845, his first 8-wheeled engine, with 4 
driving wheels and a 4-wheeled truck. This machine had 
cylinders 13$X18 inches, and driving wheels 60 inches in 
diameter, with the springs between them arranged as equal- 
izers, Its weight was 15 tons. It had the half-crank axle, the 
cylinders being inside, but the frame outside the smoke-box. 
Mr. Baldwin expressed himself more pleased with its appear- 
ance and action than any engine he had turned out, and from 
that time forward all of his 4-wheels-connected engines were 
built on this plan.” 

In 1846 fifteen engines were built for the Philadelphia and 
Reading Railroad Company by Mr. Baldwin, which were of 20 
tons’ weight, with cylinders 15420, and wheels 46 inches in 
diameter, and two of 25 tons’ weight, with cylinders 173 X18, 
and wheels 42 inches in diameter, 

These 25-ton engines were probably the locomotive giants of 
that period. 

THE LINK MOTION. 


One of the important events of 1849 was the adoption of the 
link motion by Mr. Rogers, of the Rogers Locomotive and 
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Machine Company. Of this movement it is stated that other 
‘builders, including Mr. Baldwin, at first strongly resented it 
but that the advantages derived from the ability it furnished a 
cutting off steam at any point of the stroke was admitted to be 
of great importance, and that “the adoption of the link motion 
may be regarded as the dividing line between the present and 
the early stage of locomotive practice.” 


IMPEDIMENTS TO LOCOMOTIVE IMPROVEMENTS—DIFFICULTIES IN- 
VOLVED IN THE USE OF ANTHRACITE COAL. 


All the early locomotive works of this country labored under 
disadvantages or impediments to radical improvements, which 
were gradually removed, to a considerable extent, shortly after 
1850, and which on some lines had been partially overcome 
previous to that time. They arose partly from the fact that 
on a very large proportion of the lines, and indeed nearly all, 
wood was the only fuel used. An English expert, who visited 
this country shortly before 1850, said that American engines 
labored under a manifest disadvantage because “wood being 
the fuel used, they are obliged to carry a high, large, top-heavy 
chimney, with a cumbrous spark-catcher, very different from 
the small, slight chimney of an English engine. It acts against 
the engine, not only by its size, but also by the great leverage 
the heaviest part, the top, has from the centre line of the whole 
machine.” 

A remarkable illustration of the tardiness with which coal- 
burning locomotives were adopted is furnished by a report 
made by George W. Whistler, jr., in April, 1849, to John 
Tucker, then president of the Reading railroad, in regard to 
the use of anthracite coal by the locomotives running on that 
line. As it was then the great coal railway and the great 
freight carrier of the country, it was particularly desirable that 
its engines should burn anthracite, but only a very small pro- 
portion of them were doing so at that time, and the report 
relates to a variety of inquiries and experiments instituted for the 
purpose of ascertaining and surmounting the difficulties which 
had prevented the general adoption of anthracite as the fuel of 
the locomotives used on the Reading railroad. The facts stated 
include the following: The very earliest of American locomo- 
tives of the type designed by Peter Cooper and Phineas Davis, 
used anthracite coal on the Baltimore and Ohio Railroad, 
without serious difficulties, but this was attributed mainly. to 
the fact that they had vertical boilers; and when attempts were 
made to use anthracite on engines with horizontal boilers 
various obstacles arose which had only been fully surmounted 
on the Beaver Meadow and Hazleton roads. Success on those 
lines, however, was attributed to the fact that they were very 
short (each being only fourteen miles in length), and conse- 


| quently operations upon them did not require the intense and 
continuous heat which was a leading obstacle to the use of 
anthracite on long lines, inasmuch as this heat necessitated 
frequent and expensive repairs. The report stated that “the 
principal item of excess in the cost for repairs of engines 
burning coal over those burning wood, is caused by the de- 
structive effects of a coal fire upon the inside sheets of the 
fire-box; and when iron (the soundness of which is always un- 
certain from the manner in which it is at present made), has 
been used entirely for fire-boxes, this intense local heat has 
very soon blistered and burned away the sheets in the imme- 
diate vicinity of the coal fire. Another destructive effect from 
the use of coal is its severity on the laps or joinings of sheets 
in the fire place. The occasional melting of grate bars, 
the increased liability to leakage, the wear and destruction to 
the ends of tubes by caulking, &c., and the accumulation and 
igniting of fine coal in the smoke-box, all produce their share 
of extra expense for repairs over wood-burning engines.” 

On the Baltimore and Ohio, previous to the date of this 
report, various experiments had been made with engines that 
respectively burnt wood, antbracite coal, and bituminous coal, 
and the conclusions based on these experiments, together with 
various other conclusions led Mr. Whistler to recommend that 
persistent efforts should be made to insure the substitution of 
anthracite-burning for wood-burning locomotives on the Read- 
ing railroad, remedies being suggested for the difficulties that 
had been developed. 

It was reserved for subsequent decades to witness the general 
introduction of coal-burning engines, and in 1850 Ross Winans, 
of Baltimore, seems to have been the principal builder of such 
locomotives. 

DEFECTIVE PERMANENT WAY. 

Other obstacles to the rapid progress of early locomotive im- 
provements arose from the relatively fragile nature of the per- 
manent way of many American lines, and also from the lack 
of available ability to promptly make such repairs as might 
from time to time be required. But railway “suops’”—that 
word of damaging financial import in the history of many new 
projects—were gradually assuming larger and larger propor- 
tions. A few of them, indeed, were becoming sufficiently well 
equipped with skillful men and appropriate machinery to 
manufacture as well as repair locomotives, and important lines 
were strengthening their bridges, improving the methods for 
fastening them, and adding greatly to the solidity of their road- 
beds, which were no longer expected to be permanent in the 
sense of requiring very few repairs, but which were being made 


stronger and stronger to resist the heavy shocks to which they 
were subjected. 


BRIDGES, NEW INVENTIONS, AND GAUGES. 


THE READING SHOPS IN 1849. 


F the Reading shops, at Reading, in 1849, it was reported 
by David A. Neal that “they contain every species of 
machine used in the manufacture and repair of locomotives 
and cars, some of it very ingenious, useful, and perfect of its 
kind. That latterly introduced for the sawing, planing, and 
mortising of wood will reduce very materially the expense of 
making and repairing the wooden coal cars, and, with some 
improvements lately adopted in their construction, make them 
preferable hereafter, on the score of economy, to those of iron. 
There are now employed in these shops, in the repair of en- 
gines and cars, about 350 men and 380 boys. The trip 
hammer shop is put to good use in converting the old mate- 
rials, that are turned in at better prices than could be other- 
wise realized, into shafts, axles, tyres, and bar iron for the 
use of the road and machinery.” Reference is also made to 
the foundry, of which the report says that it “must be consid- 
ered a profitable establishment if the car wheels and other cast- 
ings made here prove, as they now appear to be, good. The 
adoption of a new process in casting spoke wheels, by which 


they are made with solid hubs, will also save a large sum in 


fitting them.” 
NEW RAILWAY INVENTIONS AND APPLIANCES. 

Meanwhile, from 1840 to 1850, as at all preceding and subse- 
quent periods of railway progress, many inventors were busy 
in devising and patenting new machines or methods applicable 
to railway affairs. The list of these devices extends over a wide 
range, and a few of them proved useful and profitable. Favor- 
ite subjects for the exercise of inventive ingenuity included 
spark arresters, car springs, car wheels, bridges, methods for 
connecting cars, grate furnaces for locomotives, locomotive fire- 
boxes, the general design of locomotives or of a number of their 
different parts, brakes, train brakes, axles, switches, car coup- 
lings, trucks, signal lanterns, dumping cars, &e. 

It is stated that shortly before 1850 the first refrigerator car 
was used. Some of the patents applicable to car wheels proved 


serviceable. 
IRON BRIDGES. 


In bridges a change in the direction of substituting iron for 


wood had been commenced, and in 1849 there were nine short 
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iron bridges on the Reading railroad. The report of William 
Parker, general superintendent of the Baltimore and Ohio, for 
the year ending October Ist, 1850, says: “The new Savage 
bridge over the Little Patuxent, on the Washington branch, 
rendered necessary as an item of repair by the destruction of 
the original stone arch in the freshet of 1847, has been com- 
pleted and gives much satisfaction. The superstructure of this 
bridge is of iron, cn a comparatively novel plan, embodying 
valuable mechanical features, and holding out the fullest de- 
gree of encouragement as to its success and reliability. This 
bridge has been built at a cost of about $23,825, or $2,800 within 
the estimate. Itis to be regretted that the late failure of an 
iron bridge on one of our northern railways has seemed to 
throw a panic over the board of directors of that line, and 
called forth a denunciation of ‘iron bridges’ from some other- 
wise respectable quarters.” 

During the fifth decade iron bridges were attracting much 
attention in England, and the experiments made there naturally 
had a tendency to stimulate corresponding movements in this 
country. — 

THE BATTLE OF THE GAUGES. 

Another important feature of the railway development of 
the fifth decade, which left a deep impress, was the progress of 
construction of roads of different gauges. The general tendency 
was towards the adoption of a 5-feet gauge on all lines south 
of the Potomac and Ohio, and the adoption of a 4-feet 83-inch 
gauge on lines north of these rivers, but the movement on 
southern roads, in favor of the 5-feet gauge, was much more 
uniform than the movement on northern lines, inasmuch as 
many of the latter adopted slight variations, such as 4 feet 9, 
or 4 feet 10, or 4 feet 11, and a radical departure was repre- 
sented by the broad gauge adopted by the Erie and its actual 
and prospective connections, which was 6 feet. 

The origin of two of the divergencies is reported to be as 
follows: When Horatio Allen devised plans for the construction 
of the South Carolina Railroad he concluded that mechanical 
requirements would be best served by a 5-feet gauge, and on 
account of this decision, relating to the first important southern 
railroad, and a desire to secure uniformity of gauge, the 5-feet 
gauge was almost universally adopted by southern lines. 

The projectors of the Camden and Amboy favored a gauge 
of 4 feet 10, for reasons similar to those which led Mr. Allen to 
prefer a 5-feet gauge, and after it had became the established 
gauge for early New Jersey railroads, its extension westward to 
Ohio arose from the circumstance that a locomotive built by 
the Rogers Locomotive Works, for a New Jersey railroad, was 
purchased for use on one of the earliest Ohio railways, and in 
addition. to its gauge being made to conform to the gauge of 
the locomotive, the sapient Ohio legislature passed an act de- 
claring that 4 feet 10 should be the gauge of all the railways 


constructed in that state! Such accidental circumstances have 
inspired much of the legislative wisdom relating to railways, 
that has been displayed at state capitols. 

During the fifth decade the tendency towards increasing the 
magnitude of the gauge divergences, as roads rapidly expanded, 
was scarcely less pronounced than the subsequent counteract- 
ing tendency, during the ninth decade, towards a uniform gauge 
standard of 4 feet 8} inches, or its near equivalent, 4 feet 9. 
Various reasons for the divergences were given. Many man- 
agers thought that the standard which finally prevailed was too 
narrow to afford facilities for operating cars and locomotives to 
the best advantage, and the advocates of the broad or 6-feet 
gauge claimed that its adoption would render the lines to which 
it was applied greatly superior to the 4-feet 83-inch roads in 
many respects. On the other hand, the objections made to the 
broad gauge, when it was proposed and adopted on some lines 
in England by George Stephenson, were applicable to the ope- 
rations of the broad-gauge lines of this country. Smiles’ life 
of the great railway pioneer says that “Mr. Stephenson was, 
from the first, opposed to the adoption of the broad gauge. 
He held that the gauge (4 feet 84 inches) which had already 
been adopted on the northern lines was amply sufficient for 
the public accommodation; that it was wide enough to admit 
of the most effective arrangement of the machinery of the loco- 
motive; that it was much safer to work over where the curves 
were at all sharp; that it was far more economical, taking into 
consideration the paying weight carried, in proportion to the 
dead weight in the shape of rolling stock; that it would cost 
considerably less to maintain, in consequence of the less weight 
to bear, and the smaller wear and tear of materials, not to men- 
tion the much smaller capital that was required to form a line 
upon standard gauge than upon the broad, the latter requiring 
more land, wider bridges and tunnels, broader embankments 
and viaducts, heavier rails, chairs, and sleepers, and more ex- 
pensive engines and carriages. But his principal objection was 
that by forming the Great Western line on an exceptional 
gauge the proprietors of the undertaking were virtually closing 
it against the public traffic from other parts of the kingdom, 
and rendering it a mere provincial railway or by-way, instead 
of part of a great national system. He would not believe, with 
Mr. Brunel, that railways were to be confined to particular dis- 
tricts, but he held that, before long, they must become the uni- 
versal high-roads as well as by-roads for both goods and pas- 
sengers, and that any break in the continuity of the system by 
a difference of gauge would seriously detract from those great 
public advantages which their general adoption might reason- 
ably be expected to confer.” Had the force of these considera- 
tions been thoroughly realized in this country in the fifth 
decade a great loss of capital and much public inconvenience 
would have been averted. 


PROGRESS OF STEAM NAVIGATION FROM 1840 TO 1860. 


HE number and tonnage of steam vessels of all descriptions 
constructed in the United States during the fifth and sixth 
decades was as follows:— 


Number Tonnage. 
From 1841 to 1850, inclusive..........eeseeeee 1,662 371,034 69 
From 1851 to 1860, inclusive..............008- 2,521 730,355 33 


The number and tonnage of steamers annually inspected, 
representing with approximate accuracy the tonnage actually 
employed, from 1855 to 1860, was as follows:— 


Year. Number Tonnage. 
USS ho GO OS OOCHIOLCODAQIO NOs TOF eisisteisiaiaie eiacajeisin)siaipote 1,073 410,013 
TBD Teasers aia ole Maisie e/ailaiaya's|ols\e"s'iaishelevs/eia migio idly siete aise oie 1,122 461,370 
UCSC Baan Gicuoe aiiatarals te acaleuaioisiaiateietsaisisisiecaic steve sieieiets 1,091 415,815 
SOO; ass «e's Sig wosie's wese'eisis’e.e'e' Ga aa veSecceete coves 1,117 431,931 
(oS Usa ecg ticity ie e\ scale ale/4 p's aysishate aisleteib sive eraislelaieiece’? 1,208 458,857 


The period from 1840 to 1860 was peculiarly active and 
eventful in matters that had an important bearing on all 
classes of steam navigation interests, 


ON THE NEW ENGLAND COASTS 


construction was much more active than at any former period, 
the total number of new steam vessels constructed there from 
1841 to 1860, inclusive, being 179. On the middle and south 
Atlantic coast there was also a great increase in the number 
of new vessels constructed, the aggregate being 1,007. 


ON THE ATLANTIC AND GULF WATERS 


as well as the lakes important changes resulted from the in- 
troduction of the screw propeller, which commenced soon after 
the arrival, in 1839, from England, of an iron propeller built 
in accordance with plans prepared by the famous inventor 
John Ericsson, and ordered by Commodore Stockton. This 
vessel was used on the Delaware and Raritan Canal and the 
rivers Delaware and Schuylkill as a tug, and thus became the 
pioneer of a long line of propellers and tug boats, which 
through improvements of the screw propeller and various 
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other devices, introduced a very important new element into a 
large proportion of the steam navigation of the country. 
In addition to the numerous changes wrought by this inven- 
tion, 
TRANSATLANTIC STEAMSHIP NAVIGATION 


began to assume considerable significance in 1840, when the 
Cunard Line was regularly established to run between Liver- 
pool and Boston. It was soon followed by attempts to estab- 
lish rival American lines, one of which, the Collins Line, 
achieved a great temporary success, but it was finally aban- 
doned, partly on account of the loss of some of its vessels, but 
more particularly on account of the reduction and final with- 
drawal of subsidies of the United States government, which 
description of aid is of vital consequence to ali American 
steamship lines that are compelled to run in competition with 
powerful steamship lines of other countries that are liberally 
aided by their respective governments. 

The construction of ocean steamships and the establishment 
of foreign or American lines leading from Atlantic to European 
ports progressed rapidly, and it was accompanied with a num- 
ber of important additions to Atlantic coast steamer lines, and 
a marked increase in the size and capacity of some of the 
steamers built in American ship-yards. The construction of 
iron vessels of considerable size was also commenced before 
the close of the sixth decade. 

Various coast steamer lines were established, which sailed 
between New England ports, and between Boston, New York, 
Philadelphia, Baltimore, and other ports. 

Tn addition to the transatlantic steamship operations, a power- 
ful impetus was given to steam navigation by the extensive 
trade and immigration movements to California, which fol- 
lowed the discovery of profitable gold mines on the Pacific 
coast. Whe effect of all these impulses was most noticeable at 
New York, at which port in 1851 steamship lines were being 
run to foreign and domestic ports by 15 companies, which had 
63 steamers, measuring 111,496 tons. The largest vessels were 
of 3,000 tons, which was the capacity of the four vessels of the 
Collins Line sailing from New York to Liverpool, and of two 
vessels belonging to the United States Mail Company. 


THE SCREW PROPELLER. 


Of the screw propeller, Hall’s Census Report on the Ship- 
Building Industry of the United States in 1880, says: “It is 
not certainly known where the screw propeller was first 
adopted in America for tug boats, but it appears from the 
records that the iron tug R. B. Forbes, of Ericsson’s design, 
was built at East Boston as early as 1845, and was supplied 
with twin screws, working in opposite directions. This tug was 
a large boat of about 300 tons burden, was especially adapted 
for outside work in rough water, and lived long enough to be 
bought by the Government during the last war. The screw was 
adopted for towing at Philadelphia in 1849. Some one in the city 
who had two towing boats of the old paddle-wheel type, saw the 
advantage of propeller tugs for harbor and canal use when he 
saw the Robert F. Stockton towing four coal barges at the rate of 
a mile in eleven minutes. The first propeller tug boat built on 
the Delaware was constructed by William Cramp, of Philadel- 
phia, and was fitted with engines made by Jacob Neafie. She 
had a wooden hull 80 feet long, 17 feet broad, and 8 feet deep. 
This boat did excellent service on the Delaware, and her suc- 
cess brought a great deal of business to her enterprising build- 
ers. It was thought at first that the entire screw should be 
below the hull of the vessel, in order to exert its full power; 
but Mr. Cramp departed from that idea and fitted the Sampson 
with a 6-foot wheel, only half of which was below the hull, and 
with a 3-foot keel to protect the screw. After a number of 
boats had been built of that style some one wanted a light- 
draught tug, and the broad keel was then removed and the 
wheel placed entirely above the bottom of the vessel. This 
boat proving to be as efficient as its predecessors and much 
more handy, a revolution was effected in the form of tugs. 
The screw has now superseded the side-wheel for towing pur- 
poses, and at the present time (1882) there are more than 1,800 
of these admirable boats in use in different parts of the United 
States, chiefly in the seacoast harbors and on the northern 
lakes, It is remarkable that in England paddle-wheel towing- 


boats have lingered in use down to the present time. The tug 
of our American harbors is a little propeller varying from 30 
to 120 tons register. A few large size range from 130 to 170 
tons register, but the average tug is of about 80 tons, and is 
about 90 feet long, 18 feet wide on the beam, and 9} feet deep 
in the hold.” 

INCREASE OF SIZE AND SPLENDOR OF EASTERN RIVER STEAMBOATS. 

Another noticeable development was the increase of the size 
of steam vessels of all descriptions, and especially of the east- 
ern river steamboats. In discussing this subject Hall’s report 
on ship building says:— 

“While England was pushing out to all parts of the world, 
America was developing her river and lake boats. After the 
opening of the Erie Canal the Hudson became the scene of the 
busiest internal traffic then ever seen. The west, which at the 
beginning of the century had been a trackless wilderness, was 
filling up with people. Trade was springing up rapidly on the 
lakes and western rivers, and a general increase in the size and 
the number of steamboats and lake propellers took place. On 
the lakes, where there was depth of water, the boats increased 
in all their dimensions, but on the rivers, where they could not 
venture on more than six to eight feet draught, they were 
limited to extending the length and breadth. It is hardly neces- 
sary to follow the successive steps by which the river steamers 
attained the extraordinary dimensions which have been given 
them in the last twenty years. Suffice it to say that the spirit 
of rivalry led to the construction of vessel after vessel con- 
structed to surpass everything which had preceded it in the 
power of its engines, the fastness of its trips, the size and mag- 
nificence of the palace built upon its decks for the accommo- 
dation of passengers, and in its capacity for carrying deck-loads 
of freight. When the New World was finished for the Hudson 
river it was the longest and fastest vessel in the world, being 
380 feet from stem to stern. The hull was 50 feet wide; the 
entire width over the wheels was 85 feet, and the wheel was 45 
feet in diameter. The hog-frame of this boat rose 25 feet above 
the deck, and a row of masts from 40 to 50 feet in length, heel- 
ing on the keelson, capped with iron, and rigged with iron rods 
or shrouds, extending to the sides and ends of the boat, aided 
to impart rigidity to the light and shallow hull. Several strong 
longitudinal keelsons were put in to add to her strength, and 
keep her broad, flat floor in shape. Her cabins were of im- 
mense size, and few hotels at that day could accommodate so 
many travelers. There were 347 state rooms and 600 berths. 
The cabins contained elegant parlors, sumptuously decorated 
with carved work and gilding, rich carpets, and costly furni- 
ture. There was also a large dining room for the entertain- 
ment of guests. Her speed was 20 miles an hour. Large as 
was this remarkable vessel, her length has since been eclipsed 
by the St. John, built for the same river in 1864, which was 
407 feet from stem to stern. Her register dimensions were: 
Length, 393 feet; beam, 51 feet; depth of hold, 10,8, feet; gross 
tonnage, 2,645. She was built at Greenpoint. Nothing had 
been built since the historic galley of Ptolemy Philopater that 
approached her, that boat having been her superior in length 
by 18 feet, and the expensive steamers of the transoceanic 
service only now exceed her length. In speed these Hudson 
river boats have never been beaten. The Daniel Drew, the 
Mary Powell, and others have made from 25 to 28 miles an 
hour, and sustained that speed over long stretches of that river. 
The steamboats of New York city have been admired by the 
builders of the whole world for the excellence of their construc- 
tion. The cabins have been the most costly part of these ves- 
sels, owing to their size and the luxury of their joiner work, the 
carving, gilding, decorating, and furnishing. Nevertheless, the 
hulls have displayed the greatest ingenuity. Light, strong, and 
durable, they have never been excelled in the qualities that 
make them remarkable. They are modeled flat on the floor 
amidships to secure small draught, and are given long, sharp 
bows and long, narrow runs to secure speed. The form of the 
model entails weakness, but builders have found a way to give 
the boats the slender scantling that preserves their light draught, 
and yet to make them strong enough to withstand the action 
of powerful marine engines. Excellence of framing, toughness 
of fastening, and the use of none but the very best materials 
secure this result.” 
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PROGRESS OF STEAM NAVIGATION FROM 1840 TO 1860. 


$$ ———— —— 


BUILDING ON THE NORTHERN LAKES. 


The number of steam vessels built on the northern lakes 
from 1841 to 1860, inclusive, was 345, a considerable number of 
which were of larger size than those previously constructed. 
The relative number of propellers increased rapidly. In 1855 
the steam inspection service reported the number of steamers 
on the northern lakes as follows: Licensed steamers 128, mea- 
suring 68,089 tons, and unlicesened steamers 115, measuring 
21,252 tons. Up to 1850 there had been built on the lakes 50 
propellers, measuring 16,427 tons. 

STEAMBOATS ON THE WESTERN RIVERS. 


The reported number of steamboats constructed on western 
rivers (exclusive of the Pacific coast), from 1841 to 1860, was 
2,489. The size and speed of some of the steamboats was con- 
siderably increased, and on the other hand, additional skill was 
developed in the construction of boats of light draft intended 
to navigate the shallow tributaries of the Mississippi. Before 
1840 the popular size of western boats was from 100 to 300 tons 
register, but a few larger ones of from 400 to 600 tons were 
engaged on the long routes. 

In 1852 the average size of steamboats then running on the 
lakes was 437 tons; of steamboats on the Ohio basin 8062? tons; 
and of steamboats on the Lower and Upper Mississippi, the 
Arkansas, Missouri, and the Illinois rivers 273$%. There were 
then on the Mississippi and Ohio many steamers of from 300 
to 500 tons each, and a number of from 600 to 800 each. Several 
of the passenger steamers of the lakes were of 1,100 tons and 
upwards each. 

After 1840 larger and swifter boats were constructed for pas- 
senger service below Cincinnati, and on the Mississippi, from 
St. Louis to New Orleans. One of the most celebrated of these 
boats, the Eclipse, attained a speed of 16 miles an hour, in 
sailing up stream, and frequently made 25 miles an hour in 
sailing down stream. 

WESTERN RIVER AND STERN-WHEEL STEAMBOATS. 


A very important class of western river boats, however, were 
of comparatively small tonnage, as they were intended to be 
operated on tributary rivers. 

Of a boat, used on the waters of the Cumberland about 1856, 
Frederick Law Olmstead, in his journey through Texas, gave 
the following description:— 

“The boat was a good specimen of a very numerous class on 
western and southern rivers. They. are but scows in build, 
perfectly flat, with a pointed stem and a square stern. Behind 
is the one wheel, moved by two small engines of the simplest 
and cheapest construction. Drawing but a foot, more or less, 
of water, they keep afloat in the lowest stages of the rivers. 
Their freight, wood, machinery, boilers, hands, and steerage 
passengers are all on the flat deck just above the surface of the 
water. Eight or ten feet above, supported by light stanchions, 
is laid the floor used by the passengers. The engines being 
horizontal, this floor is laid out in one long saloon eight or ten 
feet wide from the smoke-pipes, far forward, which stretches to 
the stern. Itis lined upon each side with state-rooms, which 
open also out upon a narrow upper guard or gallery. Perched 
above all this is the pilot house, and a range of state-rooms for 
the pilots and officers, popularly known as ‘Texas.’ To this 
Texas inveterate card-players retire on Sundays, when custom 
forbids cards in the saloon. A few feet of the saloon are cut 
off by folding doors for a ladies’ cabin. Forward of the saloon 
the upper deck extends around the smoke-pipes, forming an 
open space, sheltered by the pilot deck, and used for baggage 
and open-air seats. Such is the contrivance for making use of 
these nautical highways. And really admirable it is, spite of 
drawbacks, for its purpose. Without it the west would have 
found it impossible to be The West. Roads, in countries so 
sparsely settled, are impracticable. These craft paddle about, 
at some stages of water, to almost every man’s door, bringing 
him foreign luxuries, and taking away his own productions; 
running at high water in every little creek, and at low water, 
taking, with great profit, the place of the useless steamers on 
the main streams.” 

Some of the perils and annoyances connected with this mode 
ot locomotion soon became apparent, however. The steam- 
boat struck a snag, and broke several buckets of its wheel. 


After being partially repaired it frequently grounded, and, 
although it was always released after more or less delay, it was 
at last “driven hard and fast by rapids upon a heap of rocks 
barely covered with water.” 

The writer proceeds to explain how they were released from 
this dilemma: “Then it was we learned the use of those singu- 
lar spurs which may always be seen standing on end against 
the forward deck in any picture of a western boat. They are, 
in fact, steamboat crutches. One of these, or the pair if occa- 
sion require, is set upon the river bottom, close to the boat’s 
head, and a tackle led from its top to a ring in the deck. Then, 
by heaving on the windlass, the boat is lifted bodily off the 
ground. As soon as she swings free of bottom steam is ap- 
plied with fury, and forward she goes until the spur slips from 
its place, and lets her fall. - We were amused to notice 
of how little account the boat was considered, in comparison 
with the value of time. Whenever any part of the hull was in 
the way of these spurs, axes were applied without a thought, 
other than that of leaving hull enough to keep afloat. In fact, 
costing little, these steamers are used with a perfect reckless- 
ness. If wrecked, why, they have long ago paid for themselves, 
and the machinery and furniture can always be saved. This 
apparatus of stilts is used upon the longest boats, and good 
stories are told of their persistence in lifting themselves about, 
and forcing a passage over gravel banks whenever freights are 
higher than steamboats. The ‘first boat over’ sometimes wins 
extravagant rewards. When sugar, for instance, goes up to 
one dollar per pound in up-river towns, after a dry season, a 
few hogsheads will almost pay for a cheap steamboat.” 


NAVIGATION—IMPROVED SYSTEM OF 
INSPECTION. 


PERILS OF STEAMBOAT 


An important change in the system of inspecting steamboats 
was adopted about 1852, which, in connection with the removal 
of snags and conservative regulations, did much to diminish 
the danger of steamboating on the western rivers, and also to 
improve the safeguards of the steam navigation of all other 
sections. The magnitude of the perils that attended early west- 
ern steamboat operations is indicated by the fact that a list 
containing the names of 618 steamboats, lost on the rivers of 
the Ohio basin and the Mississippi valley, from the period of 
the first introduction of steam navigation thereon to the close 
of the year 1848, was prepared by Captain Davis Embree, one 
of the oldest steamboat masters engaged upon the western 
waters. The list shows the place where and the time when 
each of the boats so lost was built; the amount of its tonnage; 
the date of its loss; the length of time it had been running when 
lost; its original cost; the depreciation of its value by use, and 
the sum finally lost by its destruction. Of the 618 boats it em- 
braces, 45 were lost by collisions, 104 by fires, and 469 by snags 
and other obstructions to navigation. 

The following statement shows aggregate results:— 


No of Ton- Original D jati 
Causes. boats. nage. ae ee valtio’ ” Tae 
Lost by collisions..... 45 7,769 $730,286 $346,762 $383,524 
Lost by fires...... ... 104 22,058 2,064,512 1,096,143 sce: 
Lost by snags......... 469 79,261 7,104,950 3,733,852 3,368,438 
618 109,088 $9,899,748 $5,176,757 $4,719,991 


The losses sustained through explosions, collapsing of flues, 
and bursting of steam pipes, are not included in this statement. 
During 1851 the number of enrolled steam and sail vessels 
lost on the lakes was 42, and on the rivers 83, involving a loss 
of life on the lakes of 67 persons, and on rivers of 728 persons. 


STEAMERS ON THE PACIFIC COAST. 


In accordance with the American custom of having the 
steamboat either precede or immediately follow the march of 
civilization, steamboats were promptly introduced into Cali- 
fornia after the discoveries of gold had attracted population 
to that state, and a few steamboats were also built and operated 
in Oregon at a comparatively early period. 

In 1850 there were sixteen steamers with a tonnage of 2,277.25 
running on the Sacramento river. One of them, the Senator, 
of 755 tons, has the reputation of having made more money 
than any boat ever built in the United States. Its extraordi- 
nary success was due to its ability to command for a time fares 
of $25 from San Francisco to Sacramento, and $80 from Sacra- 
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mento to San Francisco. The charges for this service were 
soon reduced by rivalry to $1. The increase of the number of 
steamers and damaging competition were followed by the usual 
process of a consolidation of the interests of competing com- 
panies,—an expedient which the steamboat owners of various 
districts have been quite as ready to adopt as railway lines. In 
1853 there were 25 steamers with a tonnage of 5,099.50 running 
to and from Sacramento; and in 1854 it was reported that all 
the steamships plying on the Sacramento, San J oaquin, Ameri- 
can, Feather, and Yuba rivers, had joined fortunes, with a capi- 
tal of $2,000,000. The number of steam vessels inspected at 
San Francisco, in 1860, was 43, and their tonnage 23,498. 


Of the oceanic steamship service of California it is stated that 
the Pacific Mail steamer California, which left New York on 
the 6th of October, 1848, was the first steamer to enter on the 
Pacific coast trade. As the gold fever developed the California 
was followed by others in quick succession. The Pacific Mail 
Company gained a strong footing, though the maintenance of 
the line so far from the base of supplies was a difficult and ex- 
pensive undertaking. Coal, whether from England or from the 
United States, was sent around Cape Horn, and cost not less 
than $20 per ton, and for a large part of the time the Pacific 
Mail Company had to pay $80 per ton, and in one instance $50 
per ton was paid. 


ATLANTIC COAST IMPROVEMENTS OF WATER CRAFT. 


A’ all stages of the development of transportation systems in 

the United States the characteristics and amount of water 
craft used have possessed great intrinsic significance and bornean 
important relation to contemporaneous land movements. Dur- 
ing early periods it was impossible to move bulky articles over 
long distances on land at a cost which would not exceed their 
value at the point of export or consumption, and, therefore, all 
lengthy movements of cheap and bulky dead freight were 
necessarily made by water. As there were many localities 
too remote from natural or artificial channels to utilize their 
benefits, the available area of production for a considerable 
number of cheap staples was comparatively limited. 

Railway development has since attained such immense mag- 
nitude, and extended to so many sections, that there are few 
districts or products which cannot now secure access to desir- 
able markets, either by all-rail or combined rail-and-water move- 
ments. In the progress of these changes there has been a strong 
general tendency towards an increase of the relative length of 
the rail movements when combinations with water movements 
were necessary, and towards the complete substitution of rail 
transportation for water and combined rail-and-water trans- 
portation. 

Efforts of inventive genius, and especially the application of 
steam power to navigation, have borne a very important rela- 
tion to the internal, coastwise, and foreign commercial move- 
ments of the country. 

Out of the rivalries between a number of land and water 
routes, interming!ed with the necessity of operating many rail- 
ways in antagonism to various water carriers, and in harmony 
or cordial co-operation with others, sundry popular or political 
controversies have grown, and speeches in favor of river and 
harbor bills are sometimes freely interlarded with declarations 
that many of the works for which appropriations are made are 
either necessary or very useful for the protection of the people 
from exorbitant railway charges. The importance of such 
theories is often exaggerated, but it is nevertheless true that 
some of the light-house, coast survey, and river and harbor 
appropriations have had an important influence in increasing 
the efficiency of water craft, and in rendering possible the sub- 
stitution of large for relatively small vessels, steamboats, 
steamers, and steamships, thereby cheapening the cost. of water 
transportation, and increasing the difficulty of successful rail 
competition between some points for sundry classes of traftic. 

Water routes have always formed an important element, 
however much their relative rank in some localities and for 
some purposes has been lowered. In all external trade, or 
foreign commerce, with any other countries than the New 
Dominion or Mexico, water routes are indispensable; and for a 
number of classes of internal and coastwise trade they con- 
tinue to afford the cheapest and most convenient channels. 


THE ATLANTIC OCEAN AND ITS TIDAL APPROACHES 


have always formed much the most important of the Ameri- 
can water-courses for many domestic purposes, as well as for 
the bulk of all foreign commercial movements. Generally 
speaking, and making due allowance for extensive develop- 
ments elsewhere, the Atlantic and gulf of Mexico may be said 


to form the principal base of the transportation system of the 
United States. Nearly all roads and all lines start from, lead 
to, or connect with some one or more of the Atlantic or gulf 
ports, and on the Atlantic and gulf waters a large proportion 
of the commercial movements between various states and sec- 
tions have always been made. 

In the construction of vessels adapted to such service, and 
in changing their structure with new requirements, much 
ingenuity has been displayed, not only since steam vessels 
have been extensively used, but at all stages of the numerous 
vicissitudes that have attended the operations of sailing vessels. 
In wooden ship building this country gained a front rank, and 
steadily maintained it during a protracted period. American 
genius in constructing oceanic steam vessels, intended for com- 
petitive foreign trade, has not been fully developed, on account 
of the payment of large subsidies by other nations and a neg- 
lect or refusal to make such payments by the United States 
government; and adverse circumstances have at various periods 
driven American sailing vessels from lucrative branches of for- 
eign trade. The principal resource in all such emergencies 
has been in domestic commerce along the Atlantic coast. 
This great field for the employment of American shipping has 
always been monopolized by national vessels, and the actual 
amount of commercial water domestic transportation on the 
Atlantic and gulf waters has at all times been very much 
greater than on any other American routes. While American 
tonnage was being increased from 1,368,127.78 in 1815 to 
§,049,808.85 in 1858 the proportion employed in the coasting 
trade fluctuated materially, but it was always large, and during 
comparatively recent periods it increased rapidly. Of the ton- 
nage ordinarily built one-half and frequently from two-thirds 
to three-fourths is built and used on the seaboard. There have 
been a few years, however, in which the tonnage built on the 
great lakes and the Mississippi river and its tributaries, com- 
bined, was greater than that constructed on the Atlantic. 

Greatly as the shipping interests identified with foreign trade 
have declined in relative rank, and partly, perhaps, on account 
of this decline, the number and variety of vessels engaged in 
domestic commerce has expanded to a very remarkable ex- 
tent. In the aggregate they form much the most extensive, 
efficient, and diversified coasting fleet in the world. The num- 
ber of vessels is reckoned by tens of thousands; their tonnage 
ranges through all desirable grades from the lowest to the 
highest, and important advances in all descriptions of marine 
architecture, including steamers and sailing vessels of many 
sizes, are constantly being made. 

The Atlantic craft of all kinds may be divided into three 
general classes, one of which is devoted to coasting trade ex- 
clusively, and, therefore, at all times an adjunct of local or in- 
terstate commerce; another is devoted exclusively to trading 
operations between American and foreign ports; and another 
is registered and fully qualified in all respects to engage in for- 
eign commerce, which furnishes employment whenever it is 
deemed the most desirable or lucrative, but this class frequently 
engages also in coastwise or domestic commerce. Indeed, all 
American vessels engaged in foreign commerce have the privi- 
lege, whenever they choose to exercise it, of engaging in any 
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branch of domestic or coastwise traffic, and this right has been 
very frequently exercised, while additional custom-house form- 
alities are necessary to enable a vessel that is only licensed or 
enrolled to engage in foreign commerce. There have been 
periods when it was common for some classes of vessels to en- 
gage in foreign trade during certain portions of each year and 
coasting trade in other portions of the same year. 


INCREASE IN SIZE OF VESSELS. 


Of an American merchantman built in 1841, of 1,133 tons, it 
was said that she was then the largest in the world. A few 
previous attempts to find remunerative traffic for vessels of 
about 1,000 tons had generally proved unsuccessful, and com- 
paratively few merchant vessels of more than 500 tons were 
built, but after 1850 large merchant vessels were frequently con- 
structed, a tonnage exceeding 2,000 being not uncommon, and 
one of the vessels of 1853, the Great Republic, having a ton- 
nage of 4,555. This increase of the size of merchant vessels, 
increase of the number of vessels of all sizes applicable to coast- 
ing trade, and extensive application of steam to vessels engaged 
in plying between Atlantic ports, have had the effect of mak- 
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ing the Atlantic and its tributary waters a much more import- 
ant channel than any other of transportation movements that 
compete with one class or another of railway operations, and» 
at the same time constitute aids of incalculable significance to 
many descriptions of industrial labors and commercial ex- 
changes. 

There is scarcely any sort of freight traffic originating at or 
destined for points near the Atlantic coast, that cannot be or is 
not alternately moved by rail and vessel, and railway interests 
are so complex and antagonistic that there is scarcely any im- 
portant line which is not constantly throwing the full weight 
of its influence for some of the Atlantic water routes against 
others. The wonderful reductions in the cost of water move- 
ments arising from an increase in the size of vessels, improve- 
ments of rivers and harbors, and use of steam, have exerted a 
powerful influence in stimulating railways to reduce the cost 
and charges of their competitive movements, and in this strife 
between land and water systems the Atlantic has been one of 
the most important factors. It is the one great channel which 
never freezes, never suffers from low water, and which can be 
traversed with equal facility in all directions. 


RAILWAY CONSTRUCTION IN THE SIXTH DECADE. 


MAGNITUDE OF THE EXTENSIONS. 


URING the sixth decade of the nineteenth century, from 
1850 to 1859, inclusive, railway construction progressed 
with marvelous rapidity. The events of that epoch have left 
an indelible impress upon the transportation systems of the 
country, on account of the extraordinary magnitude of the 
additions made to mileage, the peculiarly advantageous loca- 
tion of many of the lines and extensions, and the gigantic 
strides towards an advancement of railways as leading agencies 
for all descriptions of freight and passenger movements. 

Daniel Webster said, about 1820, that the improvement in 
American facilities for transportation during the preceding 
score of years, or the first two decades of the nineteenth cen- 
tury, in the way of constructing turnpikes, bridges, canals, and 
improving roads, exceeded in importance all the advances 
made from the time of the first colonial settlements up to the 
close of the eighteenth century. It is scarcely an exaggeration 
to say that the railway construction of the sixth decade ap- 
proximately equaled, if it did not exceed, in actual expenditure 
and amount of labor performed, all that had previously been 
done in this country in creating useful internal improvements. 

It is impossible to convey an adequate idea of the import- 
ance of the work accomplished without descanting at length 
upon the particulars which are appended, but the magnitude 
of the tasks achieved may be inferred from the statement of 
the preliminary report on the census of 1860, that the railway 
mileage was increased from 8,589.79 miles in 1850 to 80,793.67 
miles in 1860, and that the cost of construction was swelled 
from $296,660,148 in 1850 to $1,151,560,829 in 1860. Here was 
an absorption of $851,900,681 by a single interest in less than 
ten years, and that was a great deal of money “before the war.” 

The states in each of which more than one hundred millions 
of dollars was expended for new lines izicluded Pennsylvania, 
Ohio, and Illinois, and in proportion to resources and ability 
to supply traffic Virginia, Alabama, Mississippi, Louisiana, 
Tennessee, Indiana, Michigan, Wisconsin and Missouri were 
quite as progressive as the three states first named. 

It is difficult to account for the immense forward strides 
made during the decade on any other theory than that a large 
portion of the country, and foreign capitalists, were dazzled by 
the tremendous display of wealth apparently resulting from 
the discovery and successful operation of the California and 
other American gold and silver mines, and the passage of 
the Kansas and Nebraska act of 1854, which first opened for 
settlement the entire region west of the Missouri, and thus 
nearly doubled the available area of the Republic. 


RAIL CARRIERS TAKE THE LEAD OF WATER CARRIERS. 


Before 1850 the aggregate amount of domestic traffic trans- 
ported on the lakes, the gulf, the rivers and canals, and coast- 
wise on the Atlantic, greatly exceeded the contemporaneous 
movement on American railways. After 1860 the relative im- 
portance of land and water carriers was radically changed, and 
ever since that period cars have continued, in a steadily in- 
creasing degree, to exceed boats, vessels, and all descriptions of 
water craft combined, in the amount of freight and number of 
passengers conveyed between different points in the United 
States. 

The extent of this transition is partially indicated by the 
fact that the number of persons returned as railroad men in 
the list of occupations in the United States, as furnished by the 
census returns of 1860, had increased from 4,831 reported in 
1850 to 35,567, and these figures fell far below current estimates. 
The number reported in each state and territory in 1860 was 
as follows: Alabama, 626; Arkansas, 183; California, 65; Con- 
necticut, 655; Delaware, 84; Florida, 110; Georgia, 948; Illinois, 
2,514; Indiana, 1,806; Iowa, 788; Kansas, 2; Kentucky, 904; 
Louisiana, 147; Maine, 502; Maryland, 745; Massachusetts, 2,075; 
Michigan, 791; Minnesota, 11; Mississippi, 466; Missouri, 1,560; 
New Hampshire, 853; New Jersey, 1,158; New York, 6,272; 
North Carolina, 366; Ohio, 3,041; Pennsylvania, 3,729; Rhode 
Island, 162; South Carolina, 864; Tennessee, 2,194; Texas, 44; 
Vermont, 881; Virginia, 1,588; Wisconsin, 1,024; Nebraska, 6; 
District of Columbia, 18. The number of steamboat men re- 
ported in 1860 was 7,553, and the number of canal men 2,699. 

Aside from temporary interruptions, or the pressure of pecu- 
liarly adverse influences, the four great water systems by which 
the older portions of the country are environed, viz., the At- 
lantic, the gulf, the Mississippi, the lakes and their eastern 
outlets, have steadily continued to furnish channels for exten- 
sive movements, and they probably always will. But in the 
early days of development they supplied the only channels for 
lengthy movements of bulky articles; wp to the end of the 
fifth decade their supremacy was scarcely affected in a serious 
degree; after 1860 they assumed a subordinate position, although 
it was still a very important one. 


NEW ROADS EAST OF THE ALLEGHENIES. 


The list of railways constructed east of the Alleghenies in- 
cluded a number of important local lines; roads connecting 
some of the New England states, which rounded off the sys- 
tem of that section; important north and south lines in several 
of the Southern Atlantic states; useful bituminous coal roads, 
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and material additions to the list of anthracite railways 
which included not only considerable exténsions of the old 
coal roads, but the construction of the Lehigh Valley and the 
Delaware, Lackawanna and Western. The New England con- 
struction exceeding one hundred miles in length included 
114.58 miles by the Atlantic and St. Lawrence, 122.20 miles by 
the New York and New England, and 173.40 miles by the 
Maine Central. In New York, in addition to the marked ad- 
vance of her trunk lines, 171.86 miles were built by the Rome, 
Watertown and Ogdensburg. In Pennsylvania, the Philadel- 
phia and Erie constructed 146 miles, and the Philadelphia and 
Reading 107.10, aside from the active efforts of the Pennsyl- 
vania to complete its main line. The additions to mileage in 
the Southern Atlantic states include 146 miles by the Atlantic, 
Gulf and West Indian Railroad and Transit Company; 428.36 
by the Atlantic, Mississippi and Ohio (now the Norfolk and 
Western); 188 by the Carolina Central; 106.40 by the Charlotte, 
Columbia and Augusta; 146.80 by the Chesapeake and Ohio; 
144.65 by the Richmond and Danville; 109 by the Selma, Rome 
and Dalton; 163.50 by the South-western Railroad, of Georgia; 
221.20 by the Washington City, Virginia Midland and Great 
Southern; 1388 by the Western and Atlantic, and 149 by the 
Washington and Ohio. 


THE EAST AND WEST TRUNK LINES. 


As the vicinity of the interior water channels of the Missis- 
sippi and its tributaries, and the lakes and their connections, 
furnished the locations of the homes of a very large proportion 
of all the pioneers who had emigrated west of the Alleghenies, 
and their descendants, various places on the water courses 
formed the principal objective points of much of the construc- 
tion perfected during the sixth decade. 

_The era was peculiarly prolific in completing the links of 
connection between all the important Atlantic seaboard cities 
and the great west. What New York had accomplished in 
1825 by her Erie Canal, and Pennsylvania a few years later by 
her main line, in the way of furnishing artificial avenues across 
the mountains, was much more thoroughly accomplished 
through rail connections, by every ambitious seaboard state; 
and with the completion of these competing lines, which each 
aimed to secure a share of the traffic of the Mississippi valley, 
and which were each then considered possible carriers of much 
of the through business secured by either contestant, began an 
unparalleled strife for the privilege or opportunity of moving 
persons and property. 

The list of this class of roads, commonly known as the trunk 
lines, and their southern competitors, which were only fairly 
brought into action during the sixth decade, includes the New 
York Central (for although its different links had been pre- 
viously constructed, they were consolidated, and thus rendered 
effective as through freight carriers, in or about 1854); north- 
eastern connections of the Grand Trunk, of Canada, hy which 
Portland and Boston gained access to the west, some of which 
were completed in 1850, and others opened in 1853; the New 
York and Erie, opened on the 22d of April, 1851; the Pennsyl- 
vania, opened in 1852, but then laboring under disadvantages, 
which were subsequently removed during the decade, first by 
opening its mountain division, and at a later date by purchas- 
ing the main lineof the state works; the Baltimore and Ohio, 
opened in 1853; the extension westward in 1858 of the Virginia 
system of railroads, by which a connection was secured with 
the Memphis and Charleston, and Nashville and Chattanooga 
railroads; and the opening of the Western and Atlantic, lead- 
ing from Atlanta to Chattanooga, in 1850, which furnished to 
Georgia and her seaboard cities a connection with the Tennes- 
see river, analogous in significance, in that latitude, to the ex- 
tensions of the northern trunk lines to their respective termini 
at Buffalo, Dunkirk, Pittsburgh, and Parkersburg. Here were 
seven distinct railway routes, which each furnished an avenue 
open all the year round, leading, with comparatively few de- 
flections, from a direct route between Atlantic seaports and 
lines connecting with points contiguous to the heart of the 
Mississippi valley, which either crossed or flanked the great 
natural barrier between the interior and the Atlantic ocean, 
and which, while they each promoted local ends of great im- 
portance, aimed, with more or less force and determination, to 


secure a large share of through traffic. Most of them stimu- 
lated the erection along their lines of a greater array of product- 
ive industries than had ever previously been concentrated in the 
vicinity of any interior river or other water-course, and pros- 
pered or failed in proportion to the magnitude of this local 
development. 


FOUNDATION OF GREAT WESTERN SYSTEMS. 


Before most of the trunk lines had reached their western 
termini, as originally projected, much had been done to con- 
struct connecting lines which would extend from those termi- 
nal points to leading western cities. During the sixth decade 
a number of important roads of this class were completed. 
The Pennsylvania had been particularly active in assisting the 
construction of lines extending westward or northward from 
Pittsburgh, and some of the fruits of this activity and of the 
independent exertions of various companies or organizations 
are to be seen in the completion of 124.42 miles by the Pitts- 
burgh, Cincinnati and St. Louis; 468.32 miles by the Pittsburgh, 
Fort Wayne and Chicago; 197.66 miles by the Cleveland and 
Pittsburgh; and 400.30 miles by the Columbus, Chicago and 
Indiana Central. To what subsequently became the Vander- 
bilt system, a number of corresponding additions were made, 
including 390.95 miles constructed by the Cleveland, Columbus, 
Cincinnati and Indianapolis; and 720.35 miles by the Lake 
Shore and Michigan Southern. The Baltimore and Ohio 
gained important allies leading to Cincinnati and St. Louis by 
the construction of 258.40 miles by the Marietta and Cincin. 
nati; and 838.05 miles by the Ohio and Mississippi. To provide 
connections between leading points on the Ohio and the Missis- 
sippi, and the southern trunk lines extending across the Alle- 
ghenies, 270 miles were constructed by the East Tennessee, 
Virginia and Georgia, 290 miles by the Nashville, Chattanooga 
and St. Louis, and 290 miles by the Memphis and Charleston. 
A number of other roads designed to serve analogous purposes 
were constructed, which might be classified under the general 
head of western connections of the trunk lines. 

Another important class of roads which sprung into exist- 
ence aimed at providing connections between the Ohio and 
Mississippi rivers and lake Erie or lake Michigan. By such 
lines the Mississippi was reached at ten points, and the Ohio 
at eight different points. To a certain extent nearly all these 
lines were built either in the interest of their terniinal points, 
or with the expectation of attracting traffic to them, one set 
being intended to promote the prosperity of Cleveland, and 
others, respectively, of Toledo, Cincinnati, Chicago, Louisville, 
St. Louis, Columbus, Indianapolis, or less prominent cities. 
Chicago was particularly fortunate in strengthening her rail- 
way connections, and broad foundations were laid for the ex- 
pansions which have since made her one of the greatest railway 
centres of the world. Louisville not only aimed at securing 
northern outlets to the lakes, but 222.53 miles of the Louisville 
and Nashville were constructed, by which important connec- 
tions with interior Kentucky and Tennessee, and subsequently 
other states, were secured. St. Louis adopted a similar policy 
by securing connections in Missouri, extending westward, as 
well as eastern outlets; and Milwaukee began to gain promi- 
nence as a railway centre as well as a lake port. 

The amount of construction completed by some of the great 
western lines not heretofore specially referred to includes 220.10 
miles by the Chicago and Alton; 405.82 by the Chicago, Bur- 
lington and Quincy; 665.77 by the Chicago, Milwaukee and St. 
Paul; 428.90 by the Chicago and North-western; 286.25 by the 
Chicago, Rock Island and Pacific; 705.50 by the Illinois Central, 
and 531 by lines subsequently combined with the Wabash, St. 


Louis and Pacific. 
TRANS-MISSISSIPPI, GULF STATE, AND PACIFIC RAILROADS. 

Extensive preparations were made to extend railways west 
of the Mississippi, and a considerable amount of work was 
done on lines west of that river. The first of some of these 
efforts in Missouri include the construction of 206.41 miles by 
the Hannibal and St. Joseph; 171.25 by the Missouri Pacific; 
89.69 by the St. Louis, Iron Mountain and Southern. 

Still another class of railways which attracted much atten- 
tion were lines built to connect gulf cities with the Ohio or 
Upper Mississippi, thus partially paralleling the Father of 
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Waters, and aiming at attracting the traffic of eae portions 
of the Mississippi valley southward instead of permitting it to 
go either northward to the lakes or directly eastward. Con- 
struction of this class included the completion of 347.50 miles 
by the Mobile and Ohio, and 442 by the Chicago, St. Louis and 
New Orleans, now the southern extension of the Illinois Central. 

A small amount of mileage was also completed in Texas and 
California, and a series of elaborate surveys of rail routes be- 
tween the Mississippi valley and the Pacific coast established a 
broad basis for the subsequent efforts to construct transconti- 
nental roads. 


ADDITIONS TO RAILWAY MILEAGE FROM 1850 To 1859. 


The number of miles completed at the end of each year of 
the sixth decade was as follows: 1850, 8,571.48; 1851, 9,845.94; 


Corporation, “0, 185i, 1652, 868, 1804,"" Tab9, 1856, 1867, 1868. 1659. Decade. 

Group I, Mainz, New HampsHirge, VERMONT, MaAssa- 
CHUSETTS, RHODE IsLAND, CONNECTICUT. 
FA SIME LOlanpeciecsies cies einioci<icls stale es cleieieie ciel oe ae eisieieisiactsinale 23.73 c Pra Aske assjste ater otee eae oar 23.73 
AtIAntIC ANG Sts UAWTCNCO ssc it pic's etisisie tes aiseicls sioee sales 11.00 - 44.25 58.08 1.25 rea aves eee aerate PVs swe ery! 
Bennington’ and! Rutland. .c.ccecvessecceccicess vase Betas eles OS.00 mays Jelen eee - 68.90 
BOSON ANG PALA. cre «cise sie crels cles cleiniers uiele cvoleivic/ela’e steve eters Beate 9.30 Bape oisie ° : < 9.30 
Boston, Clinton, Fitchburg and New Bedford............ 13 90 wens A aon al BAG mene vee soar, (Sade 
Boston, Concord and Montreal...........sseeseeeseceees 13.62 19.38 43.43 : aga 76.43 
IBGstonvanG 2340 Well jarersitaleiece ¢ oie « eiets claisie sialoin.c we e/0si2)s1575 16.80 isis See ; 16.80 
CantralGy ermioniticcmas civic acts 's c\sicle a1e/e efalererele ctejele sjeietore ora elers 22.60 seas Sonn oF a 22:60 
Concord iy.ee «cs cigar sis dee sie « sinsiscajeieieteiere Madiwasalesie gaat area 5.00 : F 5.00 
Concord and: Claremont sae « steieis olsisiereiaiers levee) ajs,a)a0<10-<4 616 8.52 An Arar saa : 5 8.52 
Concord jan ds ROrts muti jets aie. 0.5)0/4 + 0161015101510, 010\4 ofeme 318 oe WR oede asec M202 ‘ pear : 29.02 
Connecticut and Passumpsic Rivers..........sssees-eoe- 40,00) ~ 106 121500 29.00 sw) 90,00 
DAN DUE VAM Ce NOL Wal Ksieieys ore akeieie cisiois| 6101s 2 /<\sl¢isiaio.e) sievsleiacsicivis semelg 220-60: 585 5 ae mate Fate « 23.80 
WDA VGIS i eeiaiss sicieiastsyio.cieis ereaiNeieielaimletelereisies niaielate e\efossisitiasese Siciote 9.26 mj 9.26 
Dover and Winnipiseogee...........seseee a ielatoie ¢iessisieleyerale ieee) rt OaO) “ae a5 aia sas LOO: 
Eastern (of Massachusetts)...........20..00- Ricrereisieme es ove 28.02 sietels witestuied Ogee me Betas = asc: 43.87 
ILC DET ese ties cele caicciisieiss sole veins sss een ae sees . 20.84 ator 3.17 Ate 5 3.54 Sas : : 7.55 
Grand Trunk (of Canada), section of in United States. . sees 16.00 eas rales spies oses : sass » 16:00 
LOPE ONG DranClices cme cts ceccice ct cles ctee vee alsteictee cei © S600 ie 0.66 Brat seas Son és eces 0.66 
MainetCentraliaecrces sc sees ce eteetcter te ec ate Sette alcte sis dots, ote Seals ede. 00)) = 03.10 76.60 5.90 21.60 i 4.20 173.40 
Manchester and North Weare.........ssesceccecsccccoes 19.50 Sic : sistesa = * ©619.50 
Newburyport. ....,2c000 sceceeeseees oboe ccecccseccosees sees 14.98 12.00 oe cee : 2 26.98 
New Haven and Northampton............... pelos etstetetete 28.17 : eae Sc0 Googe sean ee HLSE eae 57.97 
New London and Northern............cseeccicecesecsss 64,88 : aceite CULO aes ENiets seas wane 84.88 
New York and New England............. ABOOOOOORCOOL 17.90 ; 6.20 2.30 81.10 14.70 - : 122.20 
New York, New Haven and Hartford.............000+ «. 9,84 deters ‘ oe we 9.84 
New York, Providence and Boston..........-eeseeees OO HIG * Sees Se orteous heed sea 12.40 
Norwich and sW.Orceste ras: <isis'« 0/<fo)<icisteisiovis.s.t]o.s|s\8:0/¢(e:eis:aleie Bria Jojsis 5 ainiele 6.73 SOS Sails Simeie “ 6.73 
ONGC OL OMG ere rotaceters tere eas sire aise cj a.cieesaisiniosesoreiae oie sleek 5 eistess 1.65 18.34 8 04 aig spies 28.03 
Porang And ROCHCRET «sig. 9.6 8i<.0,5/0.0 «/s.0ci00 apenas die Spell cont aad S-00 Siem ad cage 18.00 
Portsmouth, Great Falls and Conway....... srrorelerereleyecs)si6ie iste : ZOO TS stots eens 4.00 aici evox pts 6.00 
IPTOVIGENCe eV arren ANG BListOl cca acaswececccesiocecevee sect sioiete ssiev sp Lo:60 aE Aeae ™ 13.60 
Rutland and Whitehall...........esssssseeseeeee we ity 6.83 ra os 
St. Croix and Penobscot... ... 0. .cccescececsccecssccoce soos 3.00 3 11.35 Se Sk ae aaa 7 se 
Salemband Ratan: cscs cise cen seeccies sccle ites wsetcls tro tee eee Se RY : ar Biers & pe see vii 99 39 
SIVOVEr LIN Onreters eietareielors cle aise vietelsravereiniels crate ate steer le hisce ties : Wises gpl: Oke Lacis's Sienie acid ride ‘51 
Sullivan Compmty ce sc cece sc wos cc sls steve ee elelace cs ciee catces ae 0.52 Pas ie: Le ete aE de 
Troy and Greenfield and Hoosac Tunnel...............0 tales 500K 5 Se ds a ‘ : be a ave ey 13.09 yr 
Vermont and Canada...... staletelereveravareyelels Riale' stecatetorthere of ai seo. OO mae i7a7 0) merereters mae it ay need 
Vermont-and! Massachusettsis. oo ccc ca sic welelscs sls cies weap S024 atte a an as’ ea i ae 
Vermont alleyaeisstaets Ratevie posi es cleat olele sieravere pe eens 23.61 ic : ae ‘tug aa de 2» ae sat 
RING MAAie ce inkeeseteeLeeaee wok 15.43,.""1 cs, sores 08) acai Banteay an ea te 

Group II. New York, PENNSYLYANIA, Onto, Micurean, 
Inprana, MaryLanD, DeLtaware, New Jersey, District 
or CoLUMBIA; 
Albany and Vermont............. eR uOSK, BUSAAGENGHOHCSo oor, Badr views | LAS 
Allegheny Valley..............-08- BESO ee Gu oktoawichiice _ pe 44.00 : ~—" ’ ee 
Avon, Geneseo and Mount Morris........... savers clatenwictets ws tele An pent: 
Baltimore and Ohio, vox lssvie-./deweveee. ede Oe 54,00 71.000 ein Godes rANeh lepine aie resend: 
Barclay Coal Company...... arersisie aisle sieidsjavsate Ratele eles 6 a6 ; F ae? “ 16. 93 ‘ is. ee 
Bellefonte and) Snow Shoe... 2 «.cyecisces vite sieeie ee see Soo 3 AD: es e ine ; aL. 40 ae 
Belvidere-Delaware......... AACR OOOHOA ARE ar Ont ontwsic F . yd 5 81 8.73 3 99 ae . : 
Buffalo, New York and Erie....... TVs aoahiectetsins ea Be Pies ie se ame rr 
Gisadn ands Oat tie sas tamttecion pe\eeeeed cannot 4 16.50 43.50. a mae 
Catasauqua and Fogelsville.............00. are Aerie eels , jis, yt vag i ated 
Catawissa....... Sahtese sees Liateyreperetatatand rans x sass bre id sell sigh.d wi he 7 ; ~ 63.00 rey iP guigineting Ale ste 00 
Central, of New Jersey.......... wry averarererstee aléie siareiecsic ates sere . 60,80 3.00 ; * Stites 
Central Ohio.......+.20000008 PM Raby. Se sc hs 18728 i ina 
Champlain and St. Lawrences. ssn -icsisncniciatinsseaiicecs BG 1.21 ; hie ; oak ee. 
CHEStEI AV BIL CY vo,a'ais atts ce cisie.a'aisivis.c¥s teverenieis sit cae meee ee A : 21.2 ” noe ala, baa a 
CivaniAPAk E1UNdy: acco Steen ee ee ; 413 wae, ee a ee 
Chicago, Cincinnati and Louisville..... AOHO COO Tae ena Ba? atte ‘ 30. 00 i = 4.13 
Chicago, Detroit and Canada Grand Trunk Junction..... ay ; Ne ; ee a 
Cincinnati, Hamilton and Dayton.........scceccsccecece cuce BA 88 See BME 
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1852, 12,134.38; 1858, 14,804.00; 1854, 17,746.16; 1855, 20,198.99; 
1856, 21,669.86; 1857, 23,746.90; 1858, 25,712.95; 1859, 27,420.07. 
The number of miles constructed in each geographical group, 
during the sixth decade, was as follows: Group I. The New 
England states, 1,882.67; Group II. New York, Pennsylvania, 
Ohio, Michigan, Tide: Maryland, Delaware, New Jersey, 
District of Columbia, 8,479.57; Group III. Virginia, West Vir- 
ginia, Kentucky, Tennessee, Mississippi, Alabama, Georgia, 
Florida, North Carolina, South Carolina, 5,424.26; Group IV. 
Illinois, Iowa, Wisconsin, Missouri, Minnesota, 4,607.70; Group 
V. Louisiana, Arkansas, Indian Territory, 100.75; Group VI. 
Dakota, Texas, California, &c., 114.68. The following table 
shows the number of miles constructed in cach year, by each 
company, as reported by the operating companies to the census 
bureau in 1880:— 


RAILWAY CONSTR UCTION IN THE SIXTH DECADE. {1483 
Corporation. = a A ———_——- Miles of railroad built, 1850-59, $$$ 

Cincinnati, Hamilton and Indianapolis........... 4 - 1851. 1852. 1858. 1854. 1855. 1856. 1857. 1858. 1859. Decade. 
Cincinnati, Indianapolis, St. Louis and Chicago..... : 63. 50 89, 00 ras ernst yy am 
Cincinnati and Muskingum Valley ..................... 5 = cits i ; ; 615 ate 
Cincinnati, Richmond and “SS ae a a = i s AOD suoC Boe leas: a5 wasn, LoeL0 
Cleveland, Columbus, Cincinnati and Indianapolis 138.00 252.95 dion he ry ; : = Y 
balaleieiee = so ale “ ° i te 390.95 
Cleveland and Mahoning Valley. Cece eeccccct ces ecccccce e 67. AG ; 67.46 
Cleveland, Mount Vernon and Delaware....... Rietelale’els'e ; JOC 13.26 ee 48. 12 : . ; : a, 
Cleveland oe ee teste nets eeeee cence es ceaeielets 2p ash 36.00 w==38 00 4751.00: 25,0295 55-5) 05,04 mes Ekenein JOT 00 
’ 3 go an Indiana Centralia...caeccne Boon Als) Gost aed) 21.00 67.10 49.00 106.20 74.00 400.30 
Columbus, Springfield and Cincinnati................ Hop . OOBK 20.00 20.00 

Cormwalleo tiere Ss och. y raat j 
Dae eeeeeenreesscoeees aielentser nists were a 8.07 Nene Bove eieate SRE 8 07 
Cumberland and Pennsylvania... feraieisiclente s% Sas dearscn 4,82 8.19 Saets 10.91 4.66 28.58 
Dayton and Michigan .............. eee ne swish Meese ae ua SESE: oor 60 Go 139.80 
Dayton and Union.<.....-<.....6. SHOo Spree cannsaes Rare 0 S74, A ote 5000 : 31.74 
Way tomranaaw esters. tonics. feecevacce vo cvowss slaves an 37.23 Jaan Bich S60 a pares : Ei 37.23 
Dayton, Xenia and Belpre................ Bislale'eiaterevisies cco eieia'e ve ‘ 16.00 RES, sae hii as 52 016 '00 
LA WANE Lad ely siiscine oes cs oZ selec aherste ik ulghavaie’nte os aislaveie teas A oa ae coe, PT. ee eeeeTOSRS ssn 13.00" 83.83 
Delaware, Lackawanna and Western........ siveisaleia cies 50.75 80.00 Pee OO 25 a. 3 200.00 
Detroit, Grand Haven and Milwaukee............. sete atete ts eee see 25.00 - 28.00 ee TOLD 163.25 
Detroit, Monroe and JRO ES Dobe Soo angi) 38 aap ener a3 rt bs S701 mEOSzae See . 59.08 
East Pennsylvania Rie in\w Gis ciin 'v)s/sle%s Style vie afaele ais + wisiehalnisc a : ose dere ee : 36.00 .. 36.00 
Elmira, Jefferson and Canandaigua...... Resieiaaeciess sate 46.60 .. ais Ginn om 46.60 
Himira and Williamsport......ccccccesccsscsceceoes Senor -aodd onan ane sie O2-O0Us amcte's ’ 5 52.50 
Evansville and Terre Haute ............... Ee Cone ce ery P ae 27.18 24.41 57.41 ~ fe. - 109.00 
Fairland, Franklin and Martinsville.......... aotocoasr “aan ° 26.30 erie ats Me So Spc ate) 
Mans Brook Ooal Com panyen - «asi iclss.00 <'s.c ss oeSclde cass c Reis ‘ seers 6.09 6.09 
Fayette County........ PlaraieieanVere stots aleia's.aicvejo'e cst Sule cisveee 00 ; ews ANE ; 3 11.80 nites) 
Flemington Railroad and Transportation Company...... .... 5000 Bares aera Sys ae 3 oat siete asc 11.67 
Flushing, North Shore and Central....... Wid setasteialebieieis se e's aera Sstva 7.85 Siete a Ves Rots 7.85 
Freehold and Jainesburg Agricultural.jcc. 0s. <2s.00 ona cope de ecsmeetl.4% C BBD eFale 11.44 
Hanover Junction, Hanover and Gettysburg............. oad co BMY ogee be 5 17.00”... 30.00 
Harrisburg, Portsmouth, Mt. Joy and Lancaster......... 18.13 ee a a BSE sez. at _uats SR Is8A8 
Huntingdon and Broad Top Mountain R. R. and Coal Cv. A coor 24.10 F16:00 8.30 1.80 3.25 49.95 
Indianapolis, Peru and Chicago.........cceeececcesesees 22,00 3 aac 50.87 atte a 5 3 72.87 
TPO He octal Bisisis/asiwieisin 6 i alaataalere wists plaice siaiayeisiora alsiaie sie esis est 3,00 5 gan : oforere oretere 30 Cbd: wsee 13.00 
Jackson, Lansing and Saginaw...... Seif crtes nceacieeine : AB ine ais P ° aA 12.55 6.30 18.85 
Jeffersonville, Madison and Indianapolis............... 5 40.31 23.86 . 46 4am das 64.17 
Junction and Breakwater.........eceeesee- sc eee sao BO Sees : sae sae 9.00 5 9.00 
Kalamazoo and White Pigeon........ aise sioiinisionclois chenaae BD 3.80 7.50 aire 3 11.30 
alc VIO ANG W CSLELA cc sic cicie «isis wins so s0.0 0s s1S'Snslle.e 0:0 waite asatsts etsy svete cae 36.50 nee 36.50 
Lake Shore and Michigan Southern...............--+00. 2251 69.26 269.60 136.67 ° 65.13 5.72 151.46 720.35 
ehigh Walley... ...<.c00sss. Rin tersietsiel ce sivioe aie a isiaicieis)s 1s wisvais 6588 sires Sieve Ac 46.00 2.00 2 48.00 
PTA LEIAWy TN EU ec lciecoiaieicrein/0/aseicte 10 olen sie eieie-e'n.a si 0 Sieve: Sane 3.00 Salat ota 5 ees 3.00 
Little Schuylkill ss Gs ai Talfeoad and Coal Company. 8510 peas eles 8.10 
PCL OSM LOWE rays csipiiccteceisclcaelce saa piees oases pie emterie crests. age ee 7.00 7.00 
Long Island....... Ree Sie lee <piniclstae we mere re'n,si6 3% Sealo’s,« AiG ea AASe 4.00 awe 4.00 
Louisville, New Albany and Chicago........ isles syolnvatersiale 35.20 252.80 eels sKshals Seve ead woes St 288.00 
Marietta and Cincinnati.......... praia n alas ASIPMOOOOSGHOS 37.40 57.30 55.30 60.00 41.00 7.30 258.30 
Marquette, Houghton and Ontonagon.................6+ soles i 15.00 1.87 16.87 
MICH IP ALOCDETAl cenies cicsicisc «= palo|aelre'ce anise siesiaisis ess 9.35 42.65 Sooc 52.00 
Mill Creek and Mine Hill Navigation and Railroad Co... ag a sae 3.47 3 3.47 
Millstone and New Brunswick.......cccccccscccscccsces secs sieves G14) isasrs see atta anc 6.14 
Mine Hill and Schuylkill Haven.,............-seeeees ses 2150 280% sik 14.00 4,00 2.70 4.00 30.00 
Morris and Essex....... Strate siieie eie'ssia(eieve's cogaclnoasod Ro eaefese 18.46 Sars ates 18.46 
Newark and Bloomfield..........cscssscsccecscoces aainiese a ose 3.69 0.56 4,25 
New York and Canada......... See tis cide bile -oa\deteate s eetel wens Reis. 2 Se BOOMS Bhs srs . ; 23.00 
New York Central and Hudson River........-.......++- 74.47 70.00 18.00 80.75 Aaa ey 4) 
New York and Flushing................ 360 2ae save rorsistars aie nate 2 4,30 4.30 
IN Gorey OF All EPATLOUM tare viere.c:aisisie Ve 0.0 qmibiaivie aisisiSlersio'e Gene) Molen s Bee 50.50 - 50.50 
New York, Lake Erie and Western..... aie oe sei oiatete aretacelntais T7220) 12916 RR BOBS <a 3 266.30 
Niagara Bridge and Camandaigua............+.+.++++ 400 98.46 Pee Fo PRY Ne oom 98.46 
North Pennsylvania... swesecccscccccscucers B inteioap id SA RCSB Se : - 10.10 57.50 ..-. 67.60 
Northern (of New Jersey)....... GHebOOC sisi cissvis Open eirars Bcd wane miesite : sha edo) 21528 
IN OTLMETIOOCILTAL scicie cle ete dle ere 61s,5, 0's wise eorsasivicne geiste 6 iors ci 27.00 : 53.05 80.05 
Ogdensburg and Lake Champlain............ safer atts oe “117. 48 : seis ne i wee 117.48 
Ohio and Mississippi........+++-+-:- iala(ala einiale mals &(dloie svsks mace Sea0 29.00 204.63 104.42 338.05 
Pennsylvania.......--+seeeeeseeee Sjolpisiels ciajele\es wind eaielw viele 87. 80 56.80 26.00 28.51 16.11 ares 215.22 
Philadelphia and Baltimore Central.........---sses-seee AR ote UE eosn eh) 
Philadelphia and Erie..........-..-- ss ereccecceseeetsees es 28.00 12.00 F ..-- 106.00 146.00 
Philadelphia and Reading.............+++- Gobpecocnddape sa 53.40 53.70 107.10 
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THE FIRST RAILWAY PANICS. 


REE of the most direct results of the enormous additions 
to railway mileage during the sixth decade were two 
panics, the creation of permanent incitements to competition 
between rail and water carriers and rival rail routes for nearly 
all important classes of the traffic of the Mississippi valley and 
various other sections, and an immense increase of the value 
of the land and the agricultural products of the great west 
and north-west. These outgrowths are each of so much im- 
portance that they will be discussed under separate headings, 
the first of which relates to the 


FINANCIAL DIFFICULTIES. 


To fully comprehend the extent of the drain upon resources 
made by the additions to mileage, it is necessary to remember 
that the cost of construction, according to the census report of 
1860, increased in the New England states from $97,254,201 in 
1850 to $148,866,514 in 1860; in the Middle Atlantic states, 
from $1380,3850,170 to $329,528,231; in the Southern Atlantic 
states, from $36,875,456 to $141,739,629; in the Gulf states, from 
$5,286,209 to $64,943,746; in the interior Southern states, from 
$1,830,541 to $49,761,199, and in the northern interior states, 
including Ohio, Indiana, Michigan, Illinois, Wisconsin, Iowa, 
and Missouri, from $25,063,571 to $413,541,510. Ohio, which 
had 575.27 miles of railroad, that had cost $10,684,000, in 1850, 
had 2,999.45 miles, that had cost $111,896,351, in 1860. Illinois, 
that had 110.50 miles, costing $1,440,507, in 1850, had 2,867.90 
miles, that cost $104,944,561, in 1860. Missouri, which had no 
railways in 1850, had commenced operations by constructing 
817.45 miles, at a cost of $42,842,812. Tennessee, which reported 
no mileage in 1850, had closely followed the example of Mis- 
souri, by constructing 1,197.92 miles, at a cost of $29,557,722, 
and Virginia had increased her mileage and railway outlays 
from 515.15 miles, costing $12,585,312, in 1850, to $64,958,807 
in 1860. In several of the Southern states, and notably Vir- 
ginia and Tennessee, many of the lines were liberally aided 
by loans of state credit or bonds, and large debts were thus 
incurred, which have been fruitful causes of acrimonious dis- 
putes between unsatisfied creditors or bondholders and tax- 
payers or state governments ever since. In Tennessee during 
the sixth decade, while the state outlays were being made, very 
impressive assurances were given that they would create no 
financial difficulties, because the state only provided means for 
furnishing the iron rails and superstructure of roads graded by 
private capital. In some of the other commonwealths numer- 
ous towns, cities, and counties pledged their credit to support 
new enterprises, and learned, to their sorrow, how much easier 
it was to run into debt than to pay interest on the cost of unre- 
munerative securities, and the cases were not infrequent in 
which these grants of local credit were obtained by question- 
able means or shamefully abused. 

The two panies of the decade may, perhaps, justly be con- 
sidered a twin convulsion, the first being the shock of 1854 and 
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the second the shock of 1857. They were both caused largely 
by revulsions in railway affairs, and the confusion or de- 
rangements arising from the sudden engulfment of vast sums 
of money in new and temporarily unprofitable lines. There 
had been panics before, and much more serious ones, some of 
which were attributable partly to a collapse of state credit 
originating in large appropriations for internal improvements, 
but the checks of the sixth decade were the first produced by 
the operations of railway companies; and a noticeable feature 
of the industrial history of the period is the extent to which 
the amount of construction in each year was affected by the 
fluctuating financial tendencies. 

While the number of miles of railroad in operation, accord- 
ing to the census report of 1880, was 7,310.44 at the end of 1849, 
and 27,470.97 at the end of 1859,—an increase of 20,109.63 miles, 
or at the rate of nearly 2,011 miles per annum, there was a 
great variation in the number of miles built in each year, the 
culminating period being 1854, or the year of the first railway 
panic. The number of miles built in each year of the sixth 
decade was as follows: 1850, 1,261.04 miles; 1851, 1,274.46; 1852, 
2,288.44; 18538, 2,169.62; 1854, 3,442.16; 1855, 2,452.83; 1856, 
1,470.87; 1857, 2,077.04; 1858, 1,966.05; 1859, 1,707.12. It will be 
seen that, reversing the natural order of things, more than 
twice as many miles were built in the fifth year of the decade, 
or 1854, as in the tenth, or 1859. 


THEORIES OF THE CAUSES OF THE PANICS. 


Something had evidently happened to check the onward 
march of the projectors, engineers, graders, and contractors. 

The following reference to the causes and nature of the panic 
of 1854 was made in the Pennsylvania Railroad report of 1855:— 

“Unavoidable delays in procuring legislative authority to in- 
crease the loans of the company, prevented the board from 
presenting to capitalists their second mortgage bond (issued to 
meet the demands for the second track and increased equip- 
ment), until hostilities in eastern Europe had assumed an 
aspect so serious that the capitalists of England—where our 
bonds had been chiefly disposed of heretofore—became 
alarmed, and declined for a time to invest further in American 
railroad and municipal securities on terms that were deemed 
satisfactory on this side. It is admitted that the exist- 
ing embarrassments in financial and commercial affairs are 
largely due to the excessive expansions of credit throughout 
the Union in the various forms it assumes in the active busi- 
ness transactions of life. It is believed, however, that but for 
the crises referred to—aggrayated as they have been by the 
frauds that have occurred in the management of some of the 
eastern railroads—no serious disturbance of confidence would 
have taken place until a later period. Although to some extent 
sufferers from the difficulties attending this condition of the 
money market, we cannot but feel satisfied that the general 
good will in the end be advanced by the timely check placed 
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upon many of the wild schemes of improvement that had 
been commenced and were maturing throughout the west, as 
well as in our own state. It is hoped that the lessons of the 
past will be a warning to capitalists to use greater discrimina- 
tion in future in the investment of the means with which for- 
tune has favored them.” 

The President of the United States, Franklin Pierce, in his 
annual message dated December 4th, 1854, referred to the same 
subject, in connection with a protest against land-grant legisla- 
tion, which had been greatly stimulated by the interest excited 
in and rapid progress made by the Illinois Central. He said that 
‘“sthe applications at the last session contemplated the construc- 
tion of more than five thousand miles of road, and grants to 
the amount of nearly twenty millions of acres of the public 
domain. Even admitting the right of Congress to be unques- 
tionable, is it quite clear that the proposed grants would be 
productive of good, and not evil? The different projects are 
confined, for the present, to eleven states of this Union, and one 
territory. The reasons assigned for the grants show that it is 
proposed to-put the works speedily in process of construction. 
When we reflect that since the commencement of railways in 
the United States, stimulated, as they have been, by the large 
dividends realized from the earlier works, they are the great tho- 
roughfares, and between the most important points of commerce 
and population, encouraged by state legislation, and pressed 
forward by the amazing energy of private enterprise, only sev- 
enteen thousand miles (at the end of 1854) have been completed 
in all the states in a quarter of a century; when we see the crip- 
pled condition of many works, commenced and prosecuted 
upon what were deemed to be sound principles and safe calcu- 
lations; when we contemplate the enormous absorption of capi- 
tal withdrawn from the ordinary channels of business, and ex- 
travagant rates of interest at this moment paid to continue 
operations, the bankruptcies not merely in money, but in char- 
acter, and the inevitable effect upon finances generally, can it 
be doubted that the tendency is to run to excess in this matter? 
Is it wise to augment this excess by encouraging hopes of 
sudden wealth expected to flow from magnificent schemes de- 
pendent upon the action of Congress? Is it not the better 
rule to leave all these works to private enterprise, regulated 
and, when expedient, aided by the co-operation of states? If 
constructed by private capital, the stimulant and the check 
go together, and furnish a salutary restraint against speculative 
schemes and extravagance.” 

The following brief reference to the panic of 1857, at its out- 
set, was published in the American Engineer, of August 29th, 
1857:— 

“The financial world is in the midst of a panic. There have 
been a portentous number of failures. Erie stock (a gauge for 
most fancy stocks) has touched 20—the banks are hauling in, 


and the large grain crop being sent forward does not promise | 


either ready sales or high prices. The largest part of this con- 
dition has been owing to the simple delusion that railroads 
could be worked for 50 per cent. of their gross receipts—or, in 
other words, overlooking depreciation. There are one thou- 
sand million dollars invested in railroads in the United States, 
and where it has been believed that this property could pay 
$70,000,000 yearly, it does not pay $40,000,000—a yearly deficit 
of more than $80,000,000. This is a good deal of money to be 
wasted yearly, but the country, if it does not plunge still deeper 
in debt, will soon outgrow it. The present panic will not exist 
a great while, although money will be ‘tight’ all winter.” 

The annual message of President Buchanan, sent to Congress 
in December, 1857, in referring to the panic of that year, 
attributes it largely to an unsound banking system, and the 
encouragement it afforded to speculating schemes and stock 
gambling. In describing the nature of the disturbance he says: 
“Up till within a brief period, our manufacturing, mineral, 
and mechanical operations have partaken largely of the gen- 
eral prosperity. We have possessed all the elements of mate- 
rial wealth in rich abundance, and yet, notwithstanding all 
these advantages, our country, in its monetary interests, is at 
the present moment in a deplorable condition. In the midst 
of unsurpassed plenty in all the productions of agriculture, 
and in all the elements of national wealth, we find our manu- 
factures suspended, our public works retarded, our private en- 


terprises of different kinds abandoned, and thousands of useful 
laborers thrown out of employment and reduced to want.” 

To some extent, the extracts given above represent four. 
theories in regard to the causes and nature of the first railway 
panics. These theories each refer to some of the most obvious 
or plausible reasons for the misfortunes which befell the coun- 
try, but neither describes at length the influences that had 
been gradually undermining confidence in railway securities. 
Probably the suggestions contained in the reference to this 
subject, in the Pennsylvania Railroad report, attributing the 
first difficulty to the counter drain of European capital, caused 
by the Crimean war, and stating that capitalists should use 
greater discrimination in their railway investments, come 
nearest to depicting the most potent causes of the panics. 
There is at many periods a tendency to rush into extremes, 
one era being characterized by such oyerweening confidence 
that almost anything styled a railway bond can readily be sold 
at something near its par value, and another by such excessive 
distrust that it is almost impossible for the richest railway com- 
panies to obtain meagre financial accommodation. Subse- 
quent experience has shown that railway panics may occur 
even under the soundest banking system yet devised, and while 
the country is teeming with wealth. But there is little doubt 
that the panics of 1854 and 1857 were aggravated by the char- 
acter of the state banking systems then existing, and perhaps 
still less doubt that the practice of building speculative rail- 
ways, which was either inaugurated, or at least greatly ex- 
tended, during the sixth decade, did much to engender distrust. 

As American credit was rapidly rising, on account of the ex- 
traordinary growth of the country, the rich yield of the Cali- 
fornia gold mines, the marked increase of productive power of 
all descriptions, the foundation of great settlements on the 
Pacific coast, immense addition to the population of the west- 
ern and north-western commonwealths, the restoration of the 
credit of nearly all the states, and the material improvement 
of banking systems, very active efforts to dispose of enormous 
issues_of railway bonds were made. In a large majority of 
cases the purchasers of these bonds made very good bargains, 
as they bought at prices ranging from ten to twenty per cent. 
below par, securities that paid from six to seven per cent. on 
their face value, and the better classes of the corporations that 
contracted these loans established a sound basis of credit by 
large and judicious actual outlays of money obtained from 
stockholders or appropriations or subscriptions of solvent 
cities, counties, and states. The bulk of these securities were 
not seriously affected in intrinsic value even by the panics, as 
the worst thing that happened to investors in them, was a post- 
ponement of a few interest payments. 


SPECULATIVE CONSTRUCTION. 


But the tendency to diminish the proportion that actual pay- 
ments on capital stock bore to floating and bonded indebted- 
ness was rapidly strengthened during the sixth decade, and 
throughout the entire history of railway financiering it has 
probably been this tendency more than any other that has 
caused corporate difficulties and engendered distrust, inas- 
much as it involves the task of doing business almost exclu- 
sively on borrowed capital; the practice of incurring large 
floating debts while construction or improvements were pro- 
gressing in the hope that bonds would be sold in time to meet 
short notes discounted by banks or note shavers, was resorted 
to on an extensive scale, even by a number of the best compa- 
nies; and all the possibilities of financiering in connection with 
these expedients were in some instances grossly abused by un- 
scrupulous speculators, and thus made sources of considerable 
loss to innocent investors. 

The practice of soliciting the subscriptions of cities or coun- 
ties to railway projects which had been resorted to at an earlier 
period in behalf of sound enterprises, began to be the source 
of so many evils that some of the states conceived it to be 
their duty to strictly prohibit such subscriptions, while in 
other states they continued to be still freely resorted to in 
every neighborhood unsupplied with railroads, especially in 
commonwealths in which free railroad laws had been enacted, 
giving the power to any small body of men to organize a rail- 
road company; and this departure from the original practice of 
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requiring special legislative authority for each new line began 
to be common, but not universal, during the’sixth decade. 


VARYING FINANCIAL METHODS AND MOTIVES FOR RAILWAY CON- 
STRUCTION. 


In connection with projects intended to promote commer- 
cial objects and improve localities, there was a considerable 
period during which financial contributions for the construc- 
tion of railways were made, sometimes by individuals, as well 
as cities, counties, or states, which were scarcely expected to 
yield direct money returns, in the shape of interest or divi- 
dends. The sentiment which prompted such action was forci- 
bly expressed by one of the daily journals advocating it, during 
the sixth decade, in this appeal: “Railroads: now ramify all 
parts of our country. Their history is that of our national 
greatness, and individual wealth and happiness. They have 
been the great pioneers of civilization. They have overcome 
distance. They have linked distant communities in the golden 
chain of identity. They have spread the light of learning as 
from a radiant sun. ‘They have added terrors to our armics. 
They have made peace more peaceful. With them hours are 
but moments, and miles but imperceptible lines. The mighty 
weights which break the sinews of beasts of burden are to them 
but bubbles sporting on the billows of strength. They perform 
for us the labor of millions of men, and the cry of weariness 
comes not from their iron mouths as they thunder along the 
plain, leap across the river, roll over the hill, or dart through 
the mountain. 

It is a question worthy of consideration whether railroads 
should ever be built with a view of dividends among stock- 
holders. They should be constructed as great national enter- 
prises, from which individual benefits are to arise from the 
increased value of the lands through which they pass, and the 
advantages of speedy communication with different parts of 
the country. The farmer who owns a hundred acres of land 
through which a railroad is to pass, and values it at $2,500, 
may well afford to take stock in the road to the amount of 
$1,000, simply because the value of his land will increase more 
than this sum. But should he expect dividends from this road? 
Has he not been paid back his $1,000 in the increased value of 
his property? May not the same thing be said of the merchant 
who has gotten back what he paid for his stock in the increased 
sales to customers brought to him by railroad communication?” 

It is evident, however, that the desire to secure returns 
for money advanced, was one of the most powerful incentives 
to financial supporters of the railways of all decades, and it 
was on this basis, rather than any other, that they were con- 
structed. 

FINANCIAL ARRANGEMENTS FOR LEGITIMATE RAILROADS IN THE 
EARLY PART OF THE SIXTH DECADE. 


A contemporaneous description, in Colburn’s Railroad Ad- 
vocate, after explaining the impossibility of obtaining all the 
money needed for construction from stock subscriptions, and 
stating that its remarks apply to legitimate roads, and not to 
wild-catting enterprises, says:— 

“The estimated cost of the road is perhaps $31,127.22} per 
mile (a very precise sum indeed); and if the road be a hundred 
miles long, its cost, of course, will be $3,112,722.50 (exactly). 
The directors have resolved, probably, to issue stock to the 
amount of $1,500,000. They offer as much for subscription 
among the crowd. One man strains his cash account for $5,000, 
and another trusts to his crops to shell out $600. Another cal- 
culates on a speculation with some unimproved real estate 
then on his hands, and confidently chalks down $15,000. Safe 
men sign their names for $1,000 each, and after much drum- 
ming the stock list becomes pretty full. There are always a 
few widows and orphans who will venture to the tune of $100, 
$300, $700, and so on, being told the ‘railroad is as good as a 
bank.’ 

Well, perhaps $1,302,400 have been subscribed. All this must 
draw interest when paid in, until the road is built and at work. 
Meanwhile a few subscribers flunk out, and their stock is for- 
feited, and sold at auction. The sacrifice is not much, though, 
and perhaps the installments paid in, if any, will cover it. 

But while the installments are coming in, and the work is 
going on, it is found that the engineer let in some ugly grades 


and some pokerish curves, just to save cost of construction. A 
sort of semi-professional and semi-proprietary consultation is 
held, and the ugly grades and pokerish curves are set aside 
forthwith. The contractors are mollified, and all hands deter- 
mine to build a first-rate road, and no mistake. Meanwhile 
the construction account expands thermometrically in the heat 
of the zcal for a good road. 

We might have said, as we have already introduced the con- 
tractors, that perhaps they did not take hold on the engineer’s 
estimates, but staked one out for themselves, and got the job at 
their own figures. But if the company is not $250,000 out for 
all these little accidents, nobody need be troubled in spirit. 

Now comes the next pull for cash. The road has lengthened 
out, in probable cost, to perhaps $3,500,000. The subscriptions 
have not netted, deducting forfeitures, collections, and interest, 
over $1,300,000, a part, perhaps, yet resting in the dim future. 

A formal mortgage is accordingly executed on the whole line 
and deposited in trust with suitable parties. Upon this mort- 
gage, as a security, the company come out to borrow money, 
payable in twenty or twenty-five years, and issue their bonds 
to represent the same. The bond simply expresses the obliga- 
tion to repay the money, and binds the borrowers to the provi- 
sions of the mortgage in case of failure of repayment. 

Each bond is for $1,000. It ordinarily draws 7 per cent. in- 
terest, payable semi-annually. Executed in full, the bonds are 
ready for sale. Who bids? One says 85, another 86,—the bonds 
go at 86. For $860 a bond for $1,000 is given up, and $70 in- 
terest obligation to be paid, equal to over 8 per cent. actual 
interest on the money lent on the bond. 

The whole issue of bonds under the mortgage is, perhaps, 
$2,000,000. These ‘net’ at the selling rate $1,720,000, and 
deducting commissions, &c., say $1,640,000. 

Thus, with money raised on stock, the whole cash basis is 
now $2,940,000, against which is a debt of $2,000,000,—and at 
least $550,060 are still required to complete the road. 

When the time comes round for more money, a second 
mortgage, covering the whole road, but subject to the claim of 
the first mortgage, is executed. This is, perhaps, for $500,000, 
and nets $875,000. What is still wanted to complete the road 
is supplied, perhaps, by borrowing on notes, or the road is left 
uncompleted to that amount, or the earnings, above interest, 
are appropriated. 

It is a blue time when poor lines, or lines covering unprofit- 
able routes, get into this fix. But per contra—take a good road, 
and in five years’ time its debt will be half converted into stock 
if there is a clause in the mortgage which allows it. Its yearly 
payments for interest will be reduced, its line completed from 
earnings, and its stock bearing 8 per cent. dividend, and selling 
in the market at 110.” 


TRANSITION TO ‘‘WILD-CAT” FINANCIERING OPERATIONS. 


How free-railroad-law privileges were sometimes misused is 
shown in the following extract from an article in Colburn’s 
Advocate, of October 27th, 1855:— 

“Railroad building (not mechanically, but financially), has 
become a considerable profession. It is notorious that many 
a good road has been originally commenced merely as a means 
of acquiring a single fortune from mere ‘operating.’ 

Let us see how a railroad may be built nearly entirely on 
credit, and to realize a ready net cash product to the builders. 

It requires tact and address to obtain a town, county, or city 
subscription, payable in bonds, with twenty years to run; but 
the task is not difficult, anywhere, to men of cheek. Next a 
handsome subscription of improved real estate, at a round 
valuation, and a fair exertion will secure a show of cash sub- 
scriptions from impressible farmers. Here, then, is a basis for 
a loan, and custom has often sanctioned loans equal to two- 
thirds of the whole nominal security, or double the original 
nominal or actual basis. 

Now, to this point, every step may be taken by men without 
means. Having established a project, they have then only to 
step into it as contractors, securing, as they may, liberal pay 
on consideration of taking stock and bonds. Now, by sustain- 
ing these securities at the highest possible price, the projector 
unloads at a paying figure, relieves himself of all liability and 
risk, and permits the concern to settle itself in the hands of the 
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new parties who are suddenly found init. The flush over, its 
stock quite often runs down from 20 to 50 per cent., and the 
road is found to be uncompleted, requiring fresh sacrifices on 
bonds and short paper to bring it into full working efficiency.” 

If all railway construction that had an element of speculation 
in it, had been prohibited from the outset, the mileage of the 
American system would fall far below its present proportions. 
We do not wish to be understood as condemning every enter- 
prise that had a tinge, or even a deep tinge, of speculative 
support. But there is a wide distinction between roads that 
are manifestly intended to serve useful purposes, and that are 
constructed and capitalized at a rate which will probably secure 
a fair return to investors unless exceptionally disastrous condi- 
tions prevail, on the one hand, and_roads which are projected, 
constructed, capitalized, and managed under conditions which 
render them little better than organized swindles, on the other 
hand. That the disastrous tendencies displayed in construction 
were sometimes supplemented with equally deplorable ten- 
dencies in management, during the sixth decade, is indicated 
by the following extract from an article styled a “Picture of 
Railroad Management,” which was published in Colburn’s 
Railroad Advocate, of July 5th, 1856:— 

“Before the company had spent their money, and when they 
were consequently flush, they dispatched an agent to a rolling 
mill in the interior to contract for their iron. This agent, lest 
he should see the company’s funds wasted, very wisely put 
their bonds, to the full amount of the iron wanted,.into the 
hands of the parties who contracted to supply the iron. Un- 
fortunately, these gentlemen failed, and after getting a part of 
their iron, the railroad company took a mortgage on the mill, 
which, whenever the hour of foreclosure comes, will enable 
them to find the rest of their iron, if it is ‘there.’ 

Fully impressed with the great value and future magnitude 
of their enterprise, the company bought from one of their 
directors, and on his advice, one hundred acres of land on the 
outskirts of the large town which was the principal terminus of 
their road. This land cost them $100,000. It was a regular 
goose pasture, unsuited to any possible wants of the road, and 
was just where the station and works of the company should 
not be. To this day it remains unbroken in its pristine loveli- 
ness, a pleasant resort for the porcine inhabitants of the neigh- 
borhood, and an accommodating receptacle of the wash from 
the surrounding hill-slopes. 

The road, finally put in operation, terminates nowhere, being 
minus its western connection, of 25 miles, with the railroad 
system of the adjoining state. The stockholders and bond- 
holders have delightful times in the agreeable society of each 
other, each vieing with the other in self-sacrificing devotion to 
the fortunes of the old concern. ‘Beautiful in their lives, in 
death they shall not be separated.’” 


FINANCIAL METHODS OF CONSTRUCTION IN 1859. 


Of the financial methods sometimes adopted shortly before 
the close of the sixth decade Storr’s Capitalists’ Guide and Rail- 
way Annual for 1859 says:— 

“The plan of constructing railroads with bonds to such an 
extent as has been practiced since 1854 should never have been 
permitted by stockholders, especially at a time when it was 
not difficult to find subscribers for stocks in all feasible enter- 
prises. The system of construction has been wrong 
from the beginning. If a company, with a nominal capital of 
$2,500,000, having 150 miles of road to build, with a cash sub- 
scription of $600,000, instead of completing and equipping 25 
miles of road, it would put the whole line under contract at 
once, pledging the road and appurtenances for $1,800,000 in 
bonds, and depending upon contingencies for the remaining 
$1,400,000. ‘The plan has been to pay the contractors in cash, 
say 25 per cent., bonds 50 per cent., and stock 25 per cent. The 
contractor was shrewd enough to obtain a sufficient margin to 
cover the most extravagant discount upon the securities of the 
company, while rails that would command but $45 cash per 
ton readily brought from $60 to $70 in railway bonds, and to 
convert these into money would require a discount of 25 to 30 
per cent., because every capitalist throughout the country was 
full of them, and it was so in everything supplied to the com- 
pany for construction. . . Meantime the funds of the 


company are fast giving out. Another issue of bonds, based 
upon the expected income of the road, is manufactured, and 
given for work. After a struggle the rails are all laid, a light 
stock of equipment is furnished, but the company are unable 
to save anything from earnings, because the road is indiffer- 
ently stocked and badly ballasted. The first year finds it with 
just enough moncy from traffic to pay running expenses, but 
saddled with a large floating debt, created by being short of 
means at the start, and subsequently promising to pay nearly 
double for everything. This is no fancy sketch, but 
true with nearly one-half of the western roads built within the 
last three years. The different classes of liabilities bind- 
ing the same piece of property would be sure to end in disaster 
to one or more holders if it covered anything else but a rail- 
road. Out of a large number of reports which the 
compiler has had under review he has been unable to find 
more than about thirty roads whose construction accounts are 
closed. In leaving this account open, managers of 
railways possess a license for expenditures for ‘construction’ 
oftentimes without increasing the facilities for traffic. In many 
instances the account serves to absorb a large number of im- 
proper charges, and to cover up extravagancies. Tak- 
ing the average seasons of crops, there is ample business for 
every well-located road in operation, and if the compensation 
charged by railways for transporting passengers and freight 
could rest upon a similar foundation for profits that stock- 
holders realize in banking and insurance companies, the capi- 
tal employed in railways would be remunerative and popular. 
Unfortunately, however, they have, in a great majority of cases 
in this country, proven failures.” 


FREE RAILROAD LAWS. 


The free railroad laws, passed in or about 1850 in New York 
and Ohio, and speedily adopted by a number of other states, 
made a radical change in many of the conditions affecting 
railway construction. Before that time a specific check existed 
on each proposed project, as it required legislative sanction; 
and an important consideration, in connection with the grant 
of any charter, was whether any or all of the interests of the 
state to be traversed would be injured or advanced. The dis- 
position to jealously guard state interests was frequently illus- 
trated by refusals to incorporate companies which were con- 
sidered rivals by older lines, or likely to afford facilities for 
diverting trade to adjacent commonwealths. Pennsylvania 
was made the scene of important struggles of the kind indi- 
cated. The spirit which formerly prevailed is illustrated by a 
report of the committee of the Pennsylvania senate, on roads, 
bridges, and inland navigation, on granting the Baltimore and 
Susquehanna Railroad Company the privilege of extending 
their railroad into the state of Pennsylvania, which was read 
on January 17th, 1829. It opposed the proposed grant, various 
reasons being assigned for the unfavorable action, but the prin- 
cipal grounds of objection are summed up in the following 
extract:— 

“The case may be stated thus: The state of Pennsylvania has 
projected and is now carrying into execution an enlarged and 
comprehensive system of internal improvement, designed to 
furnish to its citizens the advantage of a cheap transportation 
and an easy access to market; and to make its own city that mar- 
ket; to foster its commerce, which, ever grateful, repays the 
favors conferred on it; and this great work, involving an im- 
mense expenditure, is to be constructed at the expense of the 
state; and it is asked of the legislature to give to a rival city the 
privilege of intersecting these great improvements at a point 
within its own territory, for the purpose of conducting the 
trade from Philadelphia to Baltimore, to enable that city to 
reap the benefits of the system of internal improvements 
executed at the expense of this state, and to deprive the state 
of the revenue derived from the trade of its own commercial 
city, and of the large amount of tolls which it is confidently 
anticipated will be derived from the great line of communica- 
tion from Middletown to the city of Philadelphia. The city of 
Baltimore having refused to this state the right of intersecting 
within its territory a great line of communication projected by 
that city, for the purpose of directing to it the trade of the Union, 
most certainly can have no just cause of complaint, at the re- 
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fusal of this state to give to that city the right of intersecting 
its great improvements within the territory of Pennsylvania 
for the avowed purpose of drawing to Baltimore the trade des- 
tined to be conducted to the city of Philadelphia.” 

As the Pennsylvania state system of public works had been 
injured, in some respects, by the refusal of the lines of adjacent 
states to permit advantageous connections, her legislature, for 
a considerable period, including action in 1845, refused to them 
opportunities for traversing portions of her soil on routes they 
wished to occupy. Roads proposed in the north-western por- 
tion of the state, which were intended to afford a continuous 
connection between the New York trunk lines and Ohio, were 
only authorized on condition that there should'be a divergence 
in gauges which would necessitate a transfer of freight at or 
near Erie. But after an acrimonious struggle, which formed 
one of the most exciting of the early railway wars, these laws 
were repealed. Analogous contests occurred in other states; 
and under free railway systems, which enable any small body 
of men who can obtain the requisite capital to select any prac- 
ticable route, without regard to the interests of older lines or 
other considerations affecting the welfare of particular cities or 


producing regions, railways assumed, to an increasing extent, 
the status of commercial enterprises or speculations, and lost 
in a considerable degree, their original characteristics as special 
protectors and trade allies of the states which granted their 
charters. In effect, at the outset, legislatures had said to the 
railways, help the state or some of its sections, and we will 
help and protect you, even to the extent of granting pecuniary 
aid in your hour of difficulty, and certainly in the sense of not 
permitting rival lines to jeopardize your prosperity. After free 
railroad laws were passed, a new order of things prevailed. 
The commonwealths which adopted them thereby warned all 
companies concerned that they must look out for themselves; 
that they could not rely upon state protection against injurious 
rivalries; and that if they could strengthen their financial posi- 
tion by forming advantageous alliances with roads that traversed 
other sections of the country they would probably advance the 
interests of the stockholders by such proceedings. Speculative 
construction was also, of course, greatly facilitated by the ease 
with which charters giving the right of eminent domain, or 
power to acquire such real estate as might be necessary for 
tracks, stations, and depots, could be procured. 


RAILROAD STATISTICS OF 1855. 


NSTRUCTIVE illustrations of the nature of some of the 
changes that had been inaugurated in connection with 
railway expansions, and of the general condition of the Ameri- 
can railway system, are furnished by a statement which forms 
part of the report of the Secretary of the Treasury for the year 
ending June 30th, 1856, entitled Railroad Statistics of the 
United States. It represents the first serious effort of the Fed- 
eral Government at any other period than a census year to ob- 
tain and publish such information. It was perhaps due to the 
fact that the Secretary at that time was Hon. James Guthrie, 
of Louisville, whose active participation in the effort to con- 
struct leading Kentucky railways inspired a better comprehen- 
sion of and a more lively interest in such subjects than has 
been shown by most of his successors. 

Although some companies neglected or refused to make re- 
turns, which were intended to represent as‘clearly as possible 
the operations of the year 1855, efforts were made to supply 
all important deficiencies, and the statement is presumed to be 
approximately correct. The aggregates are as follows: Railway 
mileage completed, 19,9363; miles unfinished, 16,069; amount 
of capital stock paid in, $433,286,946; amount of bonds issued, 
$303,137,973; amount of floating debt, $40,126,958; estimated cost 
when completed, $1,090,381,114; receipts, $91,182,693; working 
expenses, $48,712,381; net profits, $41,929,404; number of pas- 
sengers carried (way and through), 30,826,450; number of pas- 
sengers carried one mile, 1,113,871,493; tons of freight carried 
(way and through), 121,990,998; number of tons carried one 
mile, 3,401,526,452. The extent to which the railway capital 
invested was held abroad was estimated at $9,000,000 out of 
$433,286,946 of railway stocks, and $73,871,000 out of $303,137,973 
of railway bonds, or about 2.08 per cent. of the stocks and about 
24.34 per cent. of the bonds. 

The Secretary of the Treasury, in referring to this subject, 
said that “the condition of the European money market dur- 
ing the recent war between Great Britain, France, and Russia, 
and since, has not been such as to afford a market for addi- 
tional American stocks, whilst many of them have been re- 
turned to America and cashed.” 


UNFINISHED CONSTRUCTION. 


Details of the tables and of the returns made by the respect- 
ive companies embrace sundry facts bearing on the main topic 
of the causes of the panics. 

One of the most important is, that although the railway sys- 
tem had then attained the considerable magnitude of 19,936} 
miles, the work unfinished and in process of construction so 
closely approached the finished lines that the aggregate was 
16,069 miles. This relation necessarily implied the existence 
of a large amount of railway work that was temporarily unpro- 


ductive, either because much grading had been done on pro- 
jected roads that had not procured rails, or because the princi- 
pal points which were expected to furnish traffic had not been 
reached, and when panics or unlooked-for financial difficulties 
thwart the efforts of companies which have reached such stages 
they are placed in the unfortunate position of being responsi- 
ble for large outlays from which no immediate returns can be 
derived, and left in a state of fearful uncertainty as to when 
expensive but wholly unproductive deep cuts and high embank- 
ments can ever gain earning value. 


TRANSITIONS TOWARDS LARGE INDEBTEDNESS. 


Another cause of embarrassment was the extent to which a 
considerable number of lines had substituted or were sub- 
stituting, for the practice which had previously been found 
safe, of deriving at least half the capital spent, and frequently 
a much larger proportion, from the money of stockholders 
actually paid in, the relatively new device of relying largely, 
if not principally, for pecuniary assistance upon money derived 
from the sale of bonds, or from the still more precarious prac- 
tice of creating floating debts. The radical difference between 
these systems is closely akin to, if not substantially identical 
with, the difference between doing an extensive business that 
is subjected to serious vicissitudes with owned capital on the 
one hand, and borrowed capital on the other. Nearly all rail- 
way companies stand in need of large new advances of money, 
and the soundness of the various methods adopted, or nature 
of the securities issued to obtain it, may vary greatly with the 
peculiar circumstances of each case or class of cases. Thus 
with a land-grant road, known to possess much valuable real 
estate which can gradually be sold, it is by no means as neces- 
sary asin many other cases that the means derived from the 
sale of capital stock should approximately equal or exceed the 
sums procured by loans or the sale of bonds. There may be 
sundry other exceptions. But the general rule that doing 
business on borrowed capital involves risks of serious em- 
barrassments during panic eras, and either frequently or con- 
tinuously subjects stockholders to the penalty of dispensing 
with dividends, found many illustrations during the period 
under discussion, as at all subsequent stages of American rail- 
way development. 

THE DIVIDEND PAYERS OF 1805. 


Indications of the correctness of these observations are fur- 
nished by the list of roads that declared dividends in 1855 and 
the characteristics of their capital account in that year. 

Generally speaking, all the earlier New England roads that 
had been built mainly with the capital procured from the 
stockholders paid dividends of from 4} to 8 per cent., and 
usually from 6 to-7 per cent., and the railway capital of all the 
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New England states was represented by $94,474,291 of capital 
stock paid in, $46,522,689 of bonds issued, and $8,798,024 of 
floating debt. The favorable character of this exhibit was 
largely due to the specially large proportion of stock capital on 
the Massachusetts railways, amounting to $48,361,450, against 
$16,403,860 of bonds issued, and $3,976,425 of floating debt, but 
in each of the New-England states capital stock represented a 
larger sum than bonds issued. In Maine, in which state bonds 
and floating debt combined slightly exceeded the stock capital, 
and in Vermont, in which the two classes of debts fell but little 
short of the amount of capital stock, the dividend-paying mile- 
age was comparatively small, and in proportion to the territory 
covered the ground-work was laid for a tolerably extensive crop 
of non-dividend-paying railway stock. 

New England did not wholly escape the disasters of the 
period. One was reflected in the statement of the Eastern, 
of Massachusetts, which had $2,858,400 of capital stock and 
$2,759,386.83 of debt. It reported “no dividend since 1854, for- 
merly 8 per cent.” This decline in profitableness was proba- 
bly due largely to some of the early exemplifications of the 
usual effects of railway parallelism. Another disaster was the 
statement of the New York and New Haven Railroad Com- 
pany that it had declared no dividends, “owing to the Schuyler 
over-issue of stock, now in suit.” This was probably the fraud 
referred to by Mr. J. Edgar Thomson as one of the leading 
causes of the panic of 1854. Its perpetrator was a prominent 
New York railway official,and speculator. In abusing his 
trust by the fraudulent issue of the stock of the company for 
his personal advantage, he inflicted one of the first great shocks 
on public confidence in railway management. It is a notice- 
able fact that although similar frauds have since occasionally 
occurred in connection with the issue of the stock of street rail- 
ways or other small corporations, they have very rarely since 
been perpetrated by officers of important steam railway lines. 


RAILWAYS OF THE MIDDLE STATES: 


In the state of New York railway capital was represented by 
$66,775,053 of stock, $72,606,430 of bonds, and $4,994,058 of float- 
ing debt. A sum larger than the entire excess of the debt over 
the stock, in the state, was represented by the excess of that 
kind in the capital account of the New York and Erie, which 
then reported $10,023,958.84 of capital stock paid in, and 
$26,102,768.64 of bonds and floating debt. It followed, almost 
as a matter of course, in such an extensive enterprise, that it 
paid no dividends during a period of depression, and it has 
paid very few at any period, while the New York Central, 
which reported $24,154,860.69 of capital stock paid in, and 
$14,462,742.32 of bonds, with no floating debt, declared a divi- 
dend of 8 per cent., and has always been a dividend-payer. A 
number of other dividends, ranging from 5 to 83 per cent. were 
declared, but in every instance by railways that had derived 
more of their capital from stockholders than from creditors, 
while the lines which, like the Erie, had adopted the other 
financial expedient, failed to pay dividends. Unfortunately in 
New York, as in some other of the states, some roads which 
had been built chiefly with money obtained from stockholders 
failed to promptly become dividend-payers, and there were 
certainly some roads of such a class that declared no dividends 
in 1855. There is no royal road to railway success, and we do 
not wish to be understood as asserting that it can be universally 
secured by reliance upon contributions from stockholders for 
capital, or that none of the roads which obtained much more 
capital from bondholders than from stockholders were success- 
ful or unable to pay dividends on capital stock. Hither assertion 
would be absurd, in view of actual developments. But what we 
do mean to say, and what the statistics of 1855, and of all sub- 
sequent periods goes far to prove, is that the chances for making 
companies reliable dividend-payers are immensely increased by 
the acquisition of a large proportion of bona fide stock capital, 
in contradistinction to the creation of burdensome indebted- 
ness. In the one case the excess of current receipts over ex- 
penditures naturally and properly goes to stockholders, and in 
the other a large share of it must go to creditors. 

In New Jersey the leading dividend-payers of 1855 were as 
follows: Camden and Amboy, 12 per cent.; Central, 7; Morris 
and Essex, 7; and New Jersey Railroad and Transportation 


Company, 10. The Camden and Amboy failed to answer in- 
terrogatories and the amount of its debt was not stated, but all 
the other dividend-payers named reported a larger amount of 
stock capital than of bond capital, except the Central of New 
Jersey, which then had $2,000,000 of capital stock paid in, 
$3,000,000 bonds issued, and $185,795.35 of floating debt. The 
aggregate of New Jersey railway capital reported was $11,399,456 
of capital stock paid in, $5,309,400 of bonds issued, and $1,302,610 
of floating debt. 

The aggregate statement of Pennsylvania was also of a con- 
servative character, being $62,693,265 of capital stock paid in, 
$32,448,475 of bonds issued, and $4,486,591 of floating debt, and 
most of the old‘lines paid fair dividends. The list was as fol- 
lows: Beaver Meadow, 10 per cent.; Columbia and Philadelphia 
(then a state railroad) earned 8} per cent. on its reported cost 
to the commonwealth; Cumberland Valley, 8; Harrisburg, 
Portsmouth, Mount Joy and Lancaster, 11; Little Schuylkill 
Navigation, Railroad and Coal Company, 8; Mine Hill and 
Schuylkill Haven, 12; Pennsylvania, 8; Philadelphia, German- 
town and Norristown, 12; Philadelphia and Reading, 8 per cent. 
cash and 4 per cent. stock; Philadelphia, Wilmington and Bal- 
timore, 4; West Chester, 4. The capital account of the two lead- 
ing companies was as follows: Pennsylvania, stock, $12,480,000; 
bonds, $7,050,000; floating debt, $500,000. Philadelphia and 
Reading, stock, $10,830,360; bonds, $7,438,800; floating debt, 
$1,753,246.90 (but a note stated that an equal amount was due 
the company). 

SOUTHERN AND WESTERN STATES. 

The older Southern states made similar exhibits in regard to 
the relation between share and bond capital, the figures being 
as follows:— 


Amount of capital Amount of bonds Amount of 
stock issued. issued. floating debt. 
Maryland..... Dieistela' $13,515,902 $9,828,239 S220i.% 
{VAL EINMLAY eitsle loses ste 18,810,831 7,071,590 1,452,626 
North Carolina...... 8,392,426 2,009,222 2,897,761 
South Carolina...... 10,066,423 5,156,140 976,320 
GOOPRTA ee sincin aisle site 19,562,386 1,634,467 20,000 


Of the Maryland railways the capital reported is almost ex- 
clusively that of the Baltimore and Ohio, which declared a 
dividend of 6 per cent. on its main stem, and 9 per cent. on its 
Washington branch. Its capital stock represented $13,118,902; 
bonds, $9,754,939.73, and it had no floating debt. 

Several of the Virginia roads declared dividends varying from 8 
to7 per cent., and a number of them reported that they were ap- 
plying surplus earnings either to the extension of their lines or 
a reduction of debts. Of the North Carolina roads the Raleigh 
and Gaston declared a dividend of 6 per cent., and the Wil- 
mington and Weldon 7 per cent. The South Carolina Railroad 
Company, which owned the leading railway of the state it tra- 
versed, declared a dividend of 8} per cent. Nearly all the 
railways of the south-western states were such comparatively 
new enterprises that they furnish little instructive data bearing 
on dividends and the relation between bond and share capital. 

It will be seen that the capital of the Georgia railways was 
represented by stock to an extraordinary extent, her showing 
in this respect being much better than that of any other state. 
This policy was accompanied with the unusual result of every 
completed railway in the state paying dividends of from 7 to 
10 per cent. except two, one of which was the state road lead- 
ing from Atlanta to Chattanooga, which earned a surplus of 
near 9 per cent. on its cost, that was paid into the state treasury, 
and another was the Augusta and Savannah, a road which had 
only been completed the previous year. 

The great theatre of new construction that had recently been 
completed, or was progressing, was in western and north-west- 
ern states, and it was in this region more than in any other that 
the practice of establishing a precarious relation between the 
various classes of capital was being adopted. On the surface 
the figures seemed to be sufficiently endowed with an excess of 
bonded indebtedness, especially in the states of Missouri, Ohio 
and Illinois, in each of which the acknowledged debts Hee 
siderably exceeded the reported amount of capital stock paid 
in, and there are reasons for the supposition that the bona Jide 
payments of stockholders represented a much smaller amount 
of the reported receipts from such sources than had originally 
been common in the financiering of the early lines of the old 
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states. “Amount of capital stock paid in” was beginning to 
mean something which differed materially, in some instances, 
from actual payments of cash by stockholders, such as subscrip- 
tions or bonds of towns, cities, or counties, which subsequently 
endeavored to evade their promised payments during years of 
protracted litigation, and considerable advances of stock to con- 
tractors as a partial remuneration of their labors, or to bankers 
or purchasers of bonds as an inducement to purchase or ad- 
vance money on bonds. 

Some of the new departures were apparently justified by the 
substantial aid expected from land grants. A partial excuse for 
all of them was furnished by the extraordinary rapidity with 
which the west was advancing in productiveness, wealth, and 
population, and the remarkable success of a few of the early 
western lines; and much of this western construction derived 
peculiar coloring from the essential difference between all the 
circumstances attending the origination and progress of a great 
line managed chiefly by prominent citizens of the communities 
in which it was located, with means furnished principally by 
them, as stockholders, and the concomitants of a line built 
mainly by comparative strangers, with means provided by dis- 
tant investors. 

The statements of all the lines of Missouri, Ohio, Indiana, 
Illinois, Michigan, Wisconsin, and Iowa for 1855 present the 
following aggregates: Miles completed, 5,1224; miles unfinished, 
7,102}; amount of capital stock paid in, $95,850,146; amount of 
bonds issued, $110,270,317; amount of floating debt, $10,377,872; 
estimated cost, completed, $375,099,029; receipts, $19,320,744; 
net profits, $9,512,221. 

Evidently the great west and north-west, or rather the men 
who represented their railway interests, were disposed to make 
heavy drafts on the future. In a large number of cases these 
drafts were duly or finally honored, but the instances are by no 
means rare in which the construction completed, progressing, 
or projected in 1855 became a fruitful source of financial diffi- 
culties. 

Ohio led off with 2,233 miles completed, and 1,992 miles un- 
finished. Her dividend-payers consisted of the following com- 
panies: Cleveland, Columbus and Cincinnati, 15 per cent.; its 
capital was represented by $4,547,020 of stock, and only $113,018 
of debt. Cleveland, Painesville and Ashtabula, 10 per cent., 
and 10 per cent. stock; its capital stock was $2,207,200, and 
bonded debt, $1,367,000. Cincinnati, Hamilton and Dayton, 5 
per cent.; its capital stock was $2,153,900, and bonded and float- 
ing debt, $1,433,656.55. Columbus and Xenia, 10 per cent.; its 
capital stock was $1,484,550, and aggregate debt, $146,249.99. 
Little Miami and Xenia, 10 per cent.; its capital stock was 
$2,981,327.19, and aggregate amount of debt, $1,094,706.01. Mad 
River and Lake Erie, 7 per cent.; its capital stock was $2,697,090, 
and aggregate debt, $2,675,473.60. The relations between stock 
and debt reported by these dividend-payers present a striking 
contrast with the statement of the new lines, on which con- 
struction was then progressing, that led from Ohio to and 
through the adjacent states west of Ohio, viz.: The Eastern 
division of the Ohio and Mississippi, with $5,000,000 of capital 
stock paid in, and $10,000,000 of bonds issued, and the Toledo, 
Wabash and Western, with $2,500,000 capital stock paid in, 
and $7,000,000 of bonds issued. 

The dividend-payers of Indiana were the Indiana Central, 6 
per cent.. which had a stock capital of $612,350, and a debt of 
$1,251,000; the Terre Haute and Richmond, 10 per cent., which 
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had $974,800 of capital stock, $675,400 of bonded debt, and no 
floating debt. 

The reporting railways of Illinois were phenomenally suc- 
cessful as dividend-payers, notwithstanding an excess of bonded 
debt on some of the profitable lines, but this was due either to 
peculiarly fortunate localities or to revenue derived from land 
grants. The list included the Chicago, Burlington and Quincy, 
which reported an average dividend of 16 per cent.; Chicago 
and Milwaukee, 10 per cent.; Chicago and Rock Island, 10 per 
cent.; Illinois Central, 5 per cent.; Galena and Chicago, 22 per 
cent. 

In Michigan the Michigan Central reported a dividend of 10 
per cent. Its capital stock was $6,083,482, and bonded and 
floating debt, $6,506,828. 

These statistics help to show the fallacy of the assertion fre- 
quently made that bond capital exclusively built American 
railways in nearly all cases; to indicate the importance of a 
relatively large share capital and the extent {o which it usually 
affects the dividend-paying power of stocks; and the woful in- 
fluence of a relatively large bonded and floating indebtedness 
in generating railway panics. While watered stock, represent- 
ing no real capital, has sometimes gained earning value, of the 
bulk of it this assertion might be made: Water it was, water it 
is, and water it always will be. 


RAILROAD STATISTICS OF 1860. 


The increase of the mileage and cost of construction of steam 
railways from 1850 to 1860 in each state was reported in the 
preliminary report of the eighth census to be as follows:— 


States ——-Mileage——_, Cost of construction, &e.—, 
i 1860. 1850, 1860. 

Maine sdisitherad smarts 245.59 472.17 $6,999,894 $16,576,385 
New Hampshire.... 465.32 656.59 14,774,133 23,268,659 
Vermont... cccice.s once 279.57 556.75 10,800,901 23,336,215 
Massachusetts...... 1,035.74 1,272.96 47,886,905 58,882,328 
Rhode Island....... 68.00 107.92 2,802,594 4,318,827 
Connecticut........ 413.26 603.00 13,989,774 21,984,100 
New York. ......:. 1,403.10 2,701.84 65,456,123 131,320,542 
New Jersey......... 205.93 559.90 9,348,495 28,997,033 
Pennsylvania....... 822.34 2,542.49 44,683,054 143,471,710 
Delaware........... 39.19 136.69 2,281,690 4,351,789 
Maryvlandicyy mesic 253.40 3350.30 11,580,808 21,387,157 
Aiphyeabevle Borin anoonan 515.15 1,771.16 12,585,312 64,958,807 
North Carolina..... 248.50 889.42 8,281,623 16,709,793 
South Carolina...... 289.00 987.97 7,525,981 22,385,287 
(Creel yet BehGanGodso8G 643.72 1,404.22 13,272,540 29,057,742 
MOT aeiereye eleicteleisiers 21.00 401.50 210,000 8,628,000 
(Alabama yerivecects ste 132.50 743.16 1,946, 209 17,591,188 
Mississippi......... 75.00 872.30 2,020,000 24,100,009 
MLOWISIANIAN «c/en.c)sicrsie 79.50 334.75 1,320,000 12,020,204 
AD GRAS ra ste:e ote ore <iafotstel o(sreveles= 06:00. Sn iterelsforets 11,232,345 
PA TRAMSAS 8 cae a cates smisisie aisle 38:00 WF Acscte 1,155,000 
MTENMESSEG ijn cra.e sisi b ahiswciceic 1,197.92) We aaaicye 29,537,722 
Kentucky..... .... 78.21. 569.93 1,830,541 19,068,477 
ODIO erieretissiesisis cra 575.27 2,299.45 10,684,400 111,896,351 
Indiana. sees. 228.00 2,125.90 3,380,533 70,295,148 
Michiganiam.<ss1s ss 342.00 799.30 8,945,749 31,012,399 
Iinoisveee tek cease 110.50 2,867.90 1,440,507 104,944,561 
Wisconsin.......... 20 00 922.61 612,382 33,555,606 
TO Wal srerssicte savant saietet Melseisrele CRB = —~ soaae6 19,494,633 
MASS OUNU cryssteiisee cle no eesie 817.409 les este 42,342,813 
CalifOrniaiveceicies care assis cis vANKNiy ee” MB PSAS EAS 3,600,000 
COLER ON saierewiale oslo sieesa = oes 8 le) seBase 80,000 
TDOtaltasterercisiers 8,589.79 30,793.67  $296,660,148 $1,151,560,829 
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COMPETITION FOR THROUGH TRAFFIC. 


COMPETITION FOR THROUGH TRAFFIC. 


NE of the inevitable results of the extensive railway con- 
struction designed-to facilitate intercourse between the 
Atlantic and Gulf states and the Western and interior South- 
ern states was to create a broad ground-work for an excessively 
intricate and complicated system of competition for through 
traffic. 
ADVANTAGEOUS POSITION OF WESTERN SHIPPERS. 


There is scarcely a pivotal point in the interior of the Missis- 
sippi valley at which the shipper who has a considerable quan- 
tity of produce to forward, or a merchant who desires to re- 
ceive a large consignment of goods from the seaboard, cannot 
have the choice of a large number of rival routes. Before the 
railway era there were but two great routes and their ramifica- 
tions—one via the Mississippi and its tributaries, and the other 
via the lakes and their eastern outlets. Both these water chan- 
nels have been materially improved by various descriptions of 
river and harbor improvements, the construction of the Well- 
and Canal,—through which a vessel of several hundred tons 
burthen, loaded with wheat, was sent from Chicago to Liver- 
pool, before the close of the sixth decade,—the enlargement of 
the Erie Canal, and the removal of some of the most serious 
obstructions on the Ohio and Mississippi and other rivers. But 
in addition to a choice between these water routes, the new 
rail lines, with the improvements since perfected, furnish 
opportunities for a selection between such a multiplicity of all- 
rail routes, and combinations of rail and water routes, that 
only trained experts could at short notice name all the possible 
avenues. After they had apparently exhausted the list it is by 
no means improbable that an advertisement soliciting proposi- 
tions for the movement of a large amount of freight would 
elicit bids based on some routes that had been overlooked or 
forgotten. The maxim that all roads lead to Rome might be 
paraphrased by saying that nearly all American roads lead to 
the Mississippi valley, or out of it, and that there are as many 
ways of getting in as there are cities or sections that earnestly 
desired to make such an entrance, and as many ways of getting 
out as the interests and ingenuity of numerous rival western 
cities could devise. 

From almost any point it may become a serious question 
whether a northern, southern, central, intermediate, all-rail, 
rail-and-lake, or rail-and-river route shall be chosen; whether a 
movement shall be made wholly on American soil, or partly 
through Canada; whether the first seaport reached shall be 
New Orleans, Mobile, Brunswick, Savannah, Charleston, New- 
port News, Norfolk, Baltimore, Philadelphia, New York, Bos- 
ton, or Portland, and whether, in view of the extraordinary 
inducements sometimes presented, the most direct or the most 
indirect route is the cheapest. Such conflicts or competitions 
of routes and rival carriers are virtually a part of the system 
which planned railways with a view of extending lines from 
every important seaboard and gulf state into the interior, and 
then created alliances between such trunk lines and roads ex- 
tending in all directions to as many points as possible. 

Before 1860 the full force of these competitive influences was 
not realized, inasmuch as a number of lengthy southern roads 
leading into the Mississippi valley were then scarcely prepared 
for vigorous action, but they were constructed for the purpose 
of securing to the respective states and cities they were in- 
tended to serve a liberal share of interior traffic, and they haye, 
at various periods, been engaged in through movements, 


EFFORTS OF MERCHANTS TO FOLLOW EMIGRATING CUSTOMERS. 


Nearly all American transportation systems that have assumed 
considerable magnitude, leading from the Atlantic to the inte- 
rior states, have been materially influenced by considerations 
analogous to those which, during the colonial era, naturally led 
England, France, and Spain to establish and encourage trade 
with their respective American colonies. The Atlantic ocean 
and gulf of Mexico furnished for many years the principal 


avenues for bulky freight movements between each seaboard 
and gulf state, and they have continued to promote such ends 
to a great extent. But after emigration into the interior had 
created important markets for merchandise, and after they 
yielded considerable quantities of surplus products which their 
farmers desired to sell or send to distant customers, each am- 
bitious seaboard city endeavored to follow up the march of the 
emigrants who had removed from the districts its merchants 
had been trading with for generations. New England and New 
York, represented chiefly by Boston and the city of New York, 
sought intercourse with the west via the lake route, and such 
ramifications of it as railways and canals furnished. Philadel- 
phia endeavored to follow in the wake of the army of emigrants 
that had gone chiefly into the states lying directly west of 
Pennsylvania, first by the turnpikes to Pittsburgh; second by 
the state main line of public improvements; third by the Penn- 
sylvania Railroad, and subsequently by the Philadelphia and 
Erie Railroad leading to the lake port at Erie. Baltimore 
aimed at the accomplishment of similar objects through the 
Baltimore and Ohio. Virginia, South Carolina, Georgia, and 
Alabama made analogous struggles, with varied success, to 
reach the states lying directly west or north-west of their 
frontiers, which had largely been peopled with their native 
citizens. While the star of empire was werding its way west- 
ward the general course of roads and improvements was natu- 
rally taking a similar direction, and the power of old associa- 
tions and trade relations which had been in gradual process of 
formation during a long period helped to retain trade in some- 
thing like its original channels. There were, of course, nume- 
rous obstructive or antagonistic influences, some of which ex- 
ercised a controlling influence, and the extent to which com- 
mercial vitality and enterprise existed in various seaboard 
cities and was lacking in others had much to do with final 
results. But so far as regards the formation of routes and 
transportation systems the general purpose of enabling each 
old state to follow up its emigrants by convenient connect- 
ing links of internal communication had a very important 
influence in giving to a number of the existing through rail 
routes their present locations, and also in stimulating the com- 
petitive contests of rival through lines. 


“RUINOUS COMPETITION.” 


It was reserved for the northern trunk lines, however, includ- 
ing the New York Central, Erie, Pennsylvania, and Baltimore 
and Ohio to take leading positions in matters connected with 
through traffic, and an indication of the rapidity with which 
damaging rivalries sprang up is furnished by the fact that the 
annual report of the Pennsylvania Railroad Company for 1854, 
dated January 81st, 1855, and signed by J. Edgar Thomson, 
president, says:— 

“With a view of agreeing upon general principles which 
should govern railroad companies in competing for the same 
trade, and preventing ruinous convpetition, a free interchange of 
opinions took place during the past year between the officers 
of the four leading east and west lines, and also with those of 
their western connections. The influence of these conferences, 
it is believed, will be felt in reducing expenses, correcting 
abuses, and adding to the net revenue of the several com- 
panies, while the public will be served with equal efficiency 
and greater safety. Instead of an army of drummers and runners, 
spread over the country, and paid by each company, an agent 
ig now maintained, at the joint expense of the four lines, 
at all important points in the west, to distribute bills and give 
unbiased information to the traveler. The propriety of con- 
tinuing even tnis modified system is doubted, as the same 
amount expended in advertising more extensively through the 
western press will, it is believed, prove more advantageous to 
the companies and satisfactory to the public.” 

There are few more important chapters in railway history 
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than those relating to the numerous conferences of a similar 
character which have since occurred, and the extent to which 
such agreements have repeatedly failed to accomplish their 
avowed objects. 

There are reasons for supposing that while ‘ruinous com- 
petition,” between trunk lines speedily reached the proportions 
referred to in the extract reprinted above, a large part of this 
competition related to classes of business differing from those 
which subsequently furnished the most damaging elements of 
corporate strife. At all events it certainly did not relate to 
through east-bound movements of breadstuffs and provisions 
to anything like the extent subsequently attained, and referred 
more particularly than in late years to 


THROUGH PASSENGER TRAFFIC, 


All the trunk lines were-earnestly endeavoring to establish 
popular routes of travel over which western merchants would 
pass on their way to and from seaboard cities, all were en- 
deavoring to assist the merchants of the cities they respectively 
represented to retain and increase their western trade, and they 
were also endeavoring to establish good records in connection 
with the cheap transportation of some particular articles, and 
especially flour, provisions, and live stock. But the most active 
strife was then presumably for passengers, and although this 
strife has been continued, in various phases, ever since, it has 
generally been of less real relative importance during recent 
years than it was previous to 1860. The Pennsylvania made 
particularly active exertions to attract travel, and its success 
was increased by its acquisition of convenient connections 
leading from Harrisburg to Baltimore, via the Northern Cen- 
tral, and from Harrisburg to New York via the Allentown 
route, and Central of New Jersey—so that it presented induce- 
ments to travelers whose destination or point of departure was 
New York or Baltimore, as well as those who desired to visit or 
depart from Philadelphia. 

The Baltimore and Ohio laid much stress then, as at later 
periods, upon its advantages as a route that gave passengers an 
opportunity to visit Washington city. A bitter contest sprung 
up between the Erie and the New York Central for the passen- 
ger traffic between New York city and Lake Erie, which led to 
exceptionally hostile demonstrations in a few years after the 
date of the conference referred to by Mr. Thomson. 

This strife, which was exceptionally acrimonious, and led to 
a fearful cutting of rates, was followed by another treaty or 
agreement in 1858, signed by the presidents of each of the four 
American trunk lines, with the understanding that 8. M. L. 
Barlow, then president of the Ohio and Mississippi, should act 
as umpire in case of a renewal of strife; and a number of rules 
were clearly laid down relating not only to passenger traffic, 
but to the rates to be maintained on various classes of freight 
traffic, and especially the east-bound movement of live stock, 
and the west-bound movement of merchandise forwarded from 
Boston. 

THE CONDUCTOR OF THE SIXTH DECADE. 

For the reasons given above, the early wars and competitive 
struggles of rival trunk lines were more likely to become in- 
tensely active in connection with passenger traffic than in con- 
nection with the western movement of merchandise, or eastern 
movement of live stock and grain, and this or other causes 
may have increased the necessity for selecting as conductors 
specially popular or influential persons. At all events, the 
conductor, as the representative of the railroad éompany who 
was brought into closer direct contact with the public than 
any other railway official, was formerly a more important per- 
sonage than he is apt to be at present on old lines. 

William Chambers, one of the most intelligent and unpre- 
judiced of modern English tourists, who visited this country 
and subsequently printed his impressions of it, in a work re- 
cording his views of American railways, founded on a tour in 
1858, gives the following description of the conductor of that 
era:— 

“An American conductor is a nondescript being, half clerk, 
half guard, with a dash of the gentleman. He is generally well 
dressed; sometimes wears a beard; and when off duty he passes 
for a respectable personage at any of the hotels, and may be 
seen lounging about in the best company with a fashionable 
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wife. No one would be surprised to find that he is a colonel in 
the militia, for ‘good whips’ in the old coaching time are 
known to have boasted that distinction. At all events, the 
conductor would necd to be a person of some integrity, for the 
check upon his transactions is infinitesimally small. One thing 
is remarkable about him—you do not get a sight of him till 
the train is in motion, and when it stops he disappears. I can 
account for this mysterious feature in his character, only by 

supposing, that as soon as he touches terra firma, he removes 
from the front of his hat the word blazoned in metal, which 

indicates his office, and so all at once becomes an ordinary 

human being. The suddenness of his appearance, when the 

train gets under way, is very marvelous. Hardly have the 

wheels made a revolution, when the door at one end of the car 

is opened, and the conductor, like a wandering spirit, begins his 

rounds. Walking down the middle, with a view of seats on 

each side, and each seat holding two persons, he holds out his 

hand right and left as he proceeds, allowing no one to escape 

his vigilance. All he says is ‘tickets,’ and he utters the word 

in a dry, callous tone, as if it would cost something to be 

cheerful. If you have already bought a ticket, you render it 

up to this abrupt demand, and a check ticket is given in ex- 

change. Should you have followed the ordinary practice, and 
have no ticket to produce, the conductor selects the ticket you 

require from a small tin box he carries under his arm, and you 

pay him the cost of it, increased in price to the extent of five 

cents, as a penalty for having had to buy it in the cars—such 

fine being imposed in accordance with a printed notification 

on the walls of the station houses.” 

Much has been done, since this description was written, to 
increase the checks upon the operations of conductors; on 
some lines the necessity of such changes was clearly indicated; 
and modern English tourists would be less likely to find in the 
older states a conductor acting as a colonel of a militia or vol- 
unteer regiment, and lounging about an expensive hotel with 
a fashionable wife. 


THE BASIS OF WESTERN TRAFFIC. 


For some years before the trunk lines had been extended to 
points west of the Alleghenies, and especially during the turn- 
pike and canal eras, it had been feasible to send west from the 
north Atlantic seaboard numerous descriptions of merchandise 
to districts which sought an outlet for their surplus agricultural 
products over other routes, including those furnished by the 
Mississippi and the Welland Canal, and an analogous condition 
of affairs helped to restrict, in a similar manner, the range of 
trunk-line labors during their early operations. An east-bound 
traffic in western manufactured articles, such as agricultural 
implements, glassware, &c., sprang up at a comparatively early 
period. Generatly speaking, the original idea that railways 
should not seriously attempt to carry exceptionally cheap and 
bulky articles, which could not afford to pay remnnerative 
rates, continued to prevail to a much greater extent than in 
later years. 

The limited extent of the freight business of the trunk lines, 
previous to 1860, can scarcely be realized by those who do not 
unite familiarity with their modern statistics to a knowledge of 
their transactions before that time. 

The following particulars relating to the tonnage of the Penn- 
sylvania and New York Central in 1859 help to explain the 
limited amount of freight moved over their lines at that time:— 

On the Pennsylvania Railroad 129,767 tons were carried from 
Pittsburgh to Philadelphia and Baltimore; 223,397 tons from 
way stations to Philadelphia, making a total east-bound move- 
ment, way and through, of 353,164 tons. The largest amount 
of tonnage furnished by any single article was derived from 
coal forwarded from points east of Pittsburgh to Philadelphia. 
It consisted of 218,853,843 pounds, or 109,427 tons. The only 
other articles furnishing more than 10,000 tons of traffic were 
the following: Flour, through from Pittsburgh to Philadelphia 
and Baltimore, 64,642,265 pounds, and from way stations to 
Philadelphia, 39,396,464 pounds; grain, all kinds, not specified, 
14,550,235 pounds from Pittsburgh to Philadelphia and Balti- 
more, and 47,441,734 pounds from way stations to Philadelphia; 
live stock, through from Pittsburgh to Philadelphia or Balti- 
more, 65,103,756 pounds, and from way stations to Philadel- 
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phia, 38,731,504 pounds; salt meats, through from Pittsburgh, 
31,199,251 pounds, and from way stations to Philadelphia, 
195,240 pounds; lumber and timber, 57,891,445 tons, forwarded 
from way stations to Philadelphia. 

The articles carried westward on the Pennsylvania Railroad, 
in 1859, consisted of 103,889 tons forwarded through from 
Philadelphia and Baltimore, and 86,866 carried to way stations 
from Philadelphia. The only articles furnishing more than 
10,000 tons of traffic, consisted of 57,297,296 pounds of dry goods 
forwarded through to Pittsburgh and 8,440,136 pounds for- 
warded to way stations from Philadelphia; and 19,286,909 
pounds of groceries (except coffee) sent through to Pittsburgh, 
and 29,806,087 pounds sent to way stations from Philadelphia. 

The above statistics relating to the Pennsylvania Railroad, 
omit local freight taken up at various points along the line to 
be sent to Pittsburgh and places further west and they make no 
mention of freight forwarded east from Pittsburgh to way sta- 
tions,—so that they do not fully report all freight movements 
on the Pennsylvania Railroad. But after sufficient allowance 
is made for these exceptions the relatively limited extent of the 
freight traffic before 1860 is illustrated. 

The through tonnage eastward of the New York Central, in 
1859, was 244,441 tons; eastward way tonnage 336,686; total way 
and through 570,927, classified as follows: Manufactures, 38,527; 


merchandise, 13,692; all other classes, 518,708. The “other 
classes” consisted chiefly of animal and vegetable food, and 
the latter slightly exceeded the former in furnishing way traffic, 
while the through tonnage eastward consisted of 112,210 tons 
of the products of animals, against 101,288 tons of vegetable 
food. The west-bound tonnage of the New York Central, in 
1859, consisted of 113,838 tons through and 149,554 tons way, 
a total of 263,392 tons, classified as follows: Manufactures, 
18,509; merchandise, 165,090; all other classes, 79,793 tons. 

The statistics of the other trunk lines are all of an analogous 
character so far as they bear on the matter of the relatively 
limited amount of freight of all classes then carried by those 
lines, and, indeed, on all the other American railways of 
that period, except the coal roads. <A very considerable 
through movement of western agricultural products was 
nevertheless then progressing, but a larger proportion of it was 
forwarded over water routes to the seaboard than in later 
years, and the change which subsequently occurred in this 
particular direction forms one of the most remarkable and im- 
portant features of American railroad development. It was 
hastened and intensified by the marvelous increase in the 
population, productiveness, and commercial transactions, as 
importers and exporters, of the western and north-western 
states. 


INCREASE OF NATIONAL WEALTH. 


ie addition to the important effects of the extensive railroad 

construction during the sixth decade, which have already 
been discussed, viz., railway panics and railway competition, 
there was another of much greater consequence—an immense 
increase in national wealth and productiveness. On this sub- 
ject statisticians of the seventh decade who carefully studied 
the returns of the census of 1860, and other contemporaneous 
writers, speak in the most positive terms. Various forms of 
western agriculture were practically revolutionized. It became 
possible to cultivate with profit a large amount of land that 
could not previously be advantageously utilized. 

From 1850 to 1860 the national wealth, according to the 
census estimates, was more than doubled, the rapidity of in- 
crease being never equaled in this or any other coun- 
try of corresponding wealth or magnitude. The aggregate 
estimates of the marshals, who were directed to ascertain as 
correctly as possible the true value of real estate and per- 
sonal property, were as follows: 1850, $7,135,780,228; 1860, 
$16,154,616,068; increase, $8,925,481,011, or 126.45 per cent. The 
most remarkable gains occurred on the Pacific coast, and the 
Western, North-western, and South-western states. Various 
causes helped to create this wonderful increase of wealth, and 
in some localities it was only due in a slight degree, or not at 
all, to railway construction. But in many other sections the 
new railways were leading causes of the great advance. 


INCREASE OF AGRICULTURAL WEALTH CAUSED BY RAILROADS. 


The census report on agriculture in 1860, in discussing this 
subject, says:— 

“We now proceed to show the positive advantages which all 
departments of agriculture have derived from the construction 
of railroads. So great are their benefits that if the entire cost of 
railroads between the Atlantic and Western states had been levied on 
the farms of the central west, their proprietors could have paid it 
and been immensely the gainers. This proposition will become 
evident if we look at the modes by which railroads have been 
beneficial, especially in the grain-growing states. These modes 
are, first, in doing what could not have been effected without 
them; second, in securing to the producer very nearly the prices 
of the Atlantic markets, which is greatly in advance of what 
could have been had on his farm; and third, by thus enabling 
the producer to dispose of his products at the best prices at all 
times, and to increase rapidly both the settlement and the 
annual production of the interior states. . . . 


By giving the farmer the benefit of the best markets and the 
highest prices, railroads have increased the agricultural pro- 
ductions of the interior states beyond anything heretofore 
known in the world. We have already shown that this in- 
creased production, or rather its surplus, could not have been 
carried to market without the aid of railroads, more than two- 
thirds of the whole being carried off by that means. Let us 
now reverse this operation, and we find, on the other hand, 
that railroads have stimulated and increased production. 

The North-western states are those in which the influence of 
railroads on agriculture is most obvious. In the five states of 
Ohio, Indiana, Illinois, Michigan, and Wisconsin there were 
comparatively few miles of railroad prior to 1850, but from 
1850 to 1860 the construction of roads was most rapid. In 
1850 there were only 1,275 miles of railroad in those states, but 
in 1860 there were 9,616 miles. Let us now examine the pro- 
ducts of those states in 1850 and 1860, and see how the pro- 
gress of railroads has sustained and stimulated agricultural 
production. The following table shows the increase of the 
principal vegetable and animal production in the five states of 
Ohio, Indiana, Illinois, Michigan, and Wisconsin in the ten 
years from 1850 to 1860:— 

In 1850 (bushels). In 1860 (bushels). Inc. p.c. 


SWDGatiitere ate selslctesel stem teine meeroters 39,348,495 79,798,163 100 
Corns, since ss cioaielesm wei eee 177,320,441 280,268, 862 58 
Oats ware cag sere eseeicioe ease ce ,+-- 32,660,251 51,043,334 50 
Potatoes... 29.00. Sinie/ole|vieiajsyele - 13,417,896 27,181,692 100 
Cattle (ammiber) vies kswnee cscs 3,438,000 5,371,000 59 


This increase is decidedly beyond that of population, show- 
ing that the products of agriculture are in those states profit- 
able. The aggregate of grain products in those states, includ- 
ing wheat, rye, corn, oats, barley, and buckwheat, was, in 1850, 
255,240,444 bushels, and in 1860, 422,369,719 bushels. 

What part railroads have had in carrying this product to 
market we shall see by ascertaining the surplus, and the man- 
ner in which it was transported. A report to the legislature of 
Ohio, estimates (in the actual carriage of railroads and canals) 
that three-fifths of the value of agricultural products of Ohio 
are exported, excepting, of course, pasturage, fruits, garden 
products, &c. In 1859-60 twelve millions of bushels of wheat 
were exported from that state, and an equal proportion of 
corn, reduced into other forms, such as fat cattle, hogs, pork, 
lard, whisky, cheese, &c. Three-fifths of the aggregate grain 
production of these states (1860) will give two hundred and 
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fifty millions of bushels of grain. This is vastly greater than | 


the whole tonnage of the canals and railroads, and would, 
therefore, seem incorrect. This, however, isnotso. The heaviest 
article (corn) is reduced to a fourth, perhaps less weight by 
being changed into whisky, pork, and cattle. The same is true 
of oats, and thus ten millions of tons represented by the canals 
and railroads may cover all the surplus which finds the ex- 
treme eastern markets. A large quantity of the surplus products 
of these states is consumed in way markets. We see now, that 
since railroads carry two-thirds of this immense export, they 
represent nearly or quite the same proportion of the capacity 
of those states to raise any surplus, and, therefore, two-thirds of 
the profit made upon it. If we now consider the question of 
the profits of agriculture the case becomes still stronger. The 
actual cash value of the products carried to market from these 
five states (that is, the surplus), is two hundred millions of dol- 
lars, and it is safe to say that one-half this sum is due to the 
influence of railroads. There are some interesting facts on 
this subject, to some of which we will briefly allude. Take, 
for example, the price of both products and lands in the inte- 
rior states, and compare them at different periods. Forty 
years ago (1824-25) the surplus products of Ohio had already 
accumulated beyond the means of transportation. In conse- 
quence of this fact, wheat was sold in the interior counties for 
37 cents per bushel, and corn at 10 cents. After the New York 
canal (Erie) was finished in 1825, and the Ohio canals several 
years later, these prices were raised more than fifty per cent.; 
but when two or three of the main railroad lines were finished 
in 1852-53, the rise in prices and the amount carried forward 
to the eastern markets were even more increased. To show, 
in some measure, the effect of the improved means of trans- 
portation on the value of produce in the interior, we make the 
following table of prices at Cincinnati at several periods:— 


In 1826, In 1835. In1853. In 1860. 
Pilour,)per barrels. (i. <'. ejcicies enor ce $3 00 $600 $550 $5 60 
Corniper Dust! « cieslericieisisic «wae os 0 12 0 32 0 37 0 48 
LOSS DEMO Wiis serican 2so91a lin ois 2 00 3 12 4 00 6 20 
Dard. perpound ) avec. sasinl- <0 5a. 0 05 0 08 008 O11 


We find that in 1860 the price of flour was nearly double that 
of 1826; the price of corn nearly four times as much; the price 
of hogs three times as much, and the price of lard double. 
From 1835 to 1860 (when the railroads were completed), under 
the influence of railroad competition with canals, the price of 
corn advanced 50 per cent., and that of hogs 100 per cent. Per- 
haps no articles can be selected which furnish a more complete 
test of the value and profits of farming in the states of the 
north-west than that of these staples, corn and hogs. 

But there is another respect in which the influence of rail- 
roads is almost as favorable to agriculture as that of cheapen- 
ing the transportation of produce. It is that of cheapening the 
transportation, and, therefore, reducing the prices of foreign 
articles and eastern manufactures consumed by the farmers of 


the interior. Again, the influence of railroads on the 
value of farming lands is too great and striking not to have 


been noticed by all intelligent persons. We have, however, 
some remarkable instances of the specific effect of certain rail- 
pens: We have, for example, the immediate effect produced 
on thejlands of Illinois by the Illinois Central Railroad. That 
company received from the Government a large body of land 
at the time when the Government could not sell it at a dollar 
and a quarter ($1.25) per acre. Since then the company has 
constructed its road and sold a large part of those lands at an 
average of $11 per acre, and the greater part of the lands is fully 
worth that. Notwithstanding the rapid growth of population, 
the large part of this advance is due to railroads. The follow- 
ing table shows the advance (by the census tables) of the cash 
value of farms in the five states mentioned in the ten years 
from 1850 to 1860:— 
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: 1850. 1860. 
Ohio Whee rete ee ee eet eneeeseeeeeeeeeeeees $358, 758,602 $666, 564,171 
Illinois Neteiel ssid cist ire sinpivieanstsaaeiic leita 96,133,290 432,531,072 
Indiana aicle ate s/c lapetemitte eieetiste rs attiele cles tec ec 136,385,173 344,902,776 
Michigan Piatets sister eters are atarerpislelevelaietelstereiere’s 51,872,446 163,279,087 
WHSCODSHMseantstesie oisen tcc iin ceentce 28,528,563 131,117,082 
A POTOPALO Wels tiie veladte ere stees $671,678,075 $1,738,394,188 
Increase initenayenrsaetrm enrich cere ciscmoecioteen coche $1,066, 716,113 


It is not too much to say that one-half this increase has been 
caused by railroads, for we experience already the impossibility 
of conveying off the surplus products of the interior with our 
railroads. Putting the increase of value due to railroads at a 
little more than one-third, we have four hundred millions of 
dollars added to the cash value of farms in these five states by 
the construction of railroads. If the effect on the cen- 
tral western states has been so great, it is still greater in the 
new states which lie beyond the Mississippi. They are still 
further from market, and will be enriched in a greater ratio 
by the facilities of transportation. Indeed, railroads are the 
only means by which the distant parts of this country could 


| have been commercially united, and thus the railroad has be- 


come a mighty means of WEALTH, UNITY, AND STABILITY.” 
THE RAILROAD NOT ALWAYS A PHILOSOPHER’S STONE. 


Many other statements published soon after 1860, which were 
based on the census reports of that year, or other statistics, 
referred to facts scarcely less significant than those reported 
above, illustrating the beneficial effect of railroads in increasing 
the wealth of cities, or the value of coal lands, lumber districts, 
or cotton-producing regions, as well as western and north-west- 
ern farms. It seemed asif the railroad, above all other things 
previously tried, had the power of creating wealth or turning 
everything it touched into gold. Subsequent developments 
have shown, however, that some of the theories advocated 
were delusive, and that some of the expectations encouraged 
were not realized. There is a limit to the power of railroads 
in creating advantageous markets for surplus agricultural pro- 
ducts or anything else, and there is a limit to the list of profit- 
able advantages any community or interest can derive from an 
increase of the number of the railroads by which it is served, 
especially if they are parallel or competing lines and paid for 
with home capital. 

While Ohio was greatly benefited in 1860 by the lines built 
to and through her territory, it is not improbable that some of 
her agricultural interests were temporarily injured in several 
respects, by the extension of these lines or their connections 
to more distant western states, and analogous efforts may have 
been produced in various other sections. 

It is also a fallacy to suppose that because one railway adds 
greatly to the wealth of a particular city or district, equal gains 
will be derived from each addition to the number of its rail- 
ways of a given class or capacity. However useful one railway 
may be, its unnecessary duplication is more apt to mean a 
waste of capital than anything else, and if the burden of this 
waste or loss is thrown upon the community served, it may be 
impoverished, rather than enriched, by the useless new con- 
struction. It is easy to understand that a farmer who gradu- 
ally extends the area of his arable land, by increasing the 
number of horses that can be worked advantageously upon it 
from one to four, may be materially benefited by each of these 
additions; but if four horses can do for him all the useful work 
that he is prepared to apply to his farm, he will be more likely 
to grow poor than to increase his wealth, if he doubles his 
equine force, for he will then be burdened with the cost of 
maintaining four useless animals that add nothing“to his reve- 
nues, while they swell his expenses and annoyances. Some- 
thing analogous occurs in connection with the unnecessary 
duplication of railway facilities, 
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CHANGES IN PERMANENT WAY. 


ADVANCE FROM EDGE-RAILS TO T-RAILS ON THE COLUMBIA AND 
PHILADELPHIA RAILROAD. 


NE of the events of the sixth decade, which was presum- 
ably typical of similar occurrences elsewhere, was the 
substitution of T-rails for edge-rails on the portions of the 
Columbia and Philadelphia Railroad which had been originally 
laid with the latter. As on this road it had been considered 
necessary to substitute T-rails for the strap-rails used on por- 
tions of the line some years before, and after the latter had 
been in use for only a comparatively short period, a notable 
proof of the excellence of the iron used in the edge-rails was 
furnished by the fact that many of them were used continu- 
ously on this road for more than a score of years. There was 
evidently much to justify the very decided preference of. the 
civil engineers of the early lines for edge-rails over strap-rails, 
but the difficulty of keeping the edge-rails fastened in their 
chairs, and other troubles, arising from the use of stone blocks 
as a foundation, and absence of ties, except a very limited 
number, increased with the progress of years and the growth 
of traffic. In proportion to the amount of labor employed for 
all maintenance-of-way purposes, the single task of keeping 
tight the wedges on the side of the rails at the places where 
they were supported in chairs, was specially onerous and ex- 
pensive. In spite of the greatest care, too, more or less uncer- 
tainty existed in regard to the real condition of the track, and 
it was specially liable to become unsafe in the spring of the 
year, when the frost was coming out of the ground, and rails 
would not unfrequently be raised out of the chairs by the 
pressure underneath. One of the effects of the opposing in- 
fluences to which the rails were subjected was that they often 
became seriously bent, and it was necessary that they should 
be taken out of the chairs and straightened by appliances and 
devices of a rude description. In addition to the difficulties 
arising from this cause, the general system of drainage was de- 
fective, as on other early American lines. The provisions for 
keeping the road-bed in order, except in matters of absolute 
necessity, were of a scanty and primitive nature, and track- 
spreading was much more common than at present. 

As a result of this state of things, great care was requisite in 
running trains over the road, derailments of trains were com- 
mon, and the establishment of reliable fast schedules for pas- 
senger trains was not even attempted. 

At periods of the sixth decade prior to the sale of the road to 
the Pennsylvania Railroad Company in 1857, the state relaid 
with 64-pound T-rail the portions of the line on which T-rails 
had not previously been placed. Many benefits were expected 
from this change, especially as a large amount of ballasting 
was done, either with broken stone or with cinder, which, 
although far inferior to best modern methods, represented an 
important advance; and as a new road was-substantially cre- 
ated on the basis of the old one, it being raised at many places 
by the ballast and ties about or nearly two feet, although at 
other places, such as the approaches to bridges, the old grade 
was retained. A considerable number of the old stone blocks, 
used. as the foundation of the chairs by which the edge-rails 
were supported, were removed, and used for various purposes, 
but many others were left remaining or practically buried in 
their original positions. Wooden ties were used at the rate of 
twelve ties to a 25-foot rail, but they were generally much in- 
ferior in desirable qualities to the ties used on the same road 
at the present day. The width between the tracks was also in- 
creased from four and a half to six feet, which was subsequently 
increased, some years later, to seven feet. 

In making the change from the edge-rail to the T-rail, the 
part of the road on which work was progressing was tempo- 
rarily abandoned for operating purposes, and all movements, 
in both directions, transferred to the adjacent track, on which 
the process of “running the gauntlet,” or having trains run in 
both directions, was conducted, so that ample opportunities 
were afforded for radical changes. 


DISAPPOINTING RESULTS ON ACCOUNT OF DEFECTIVE FROGS AND 
INFERIOR T-RAILS. 


Notwithstanding the advantages anticipated from practical 
reconstruction, which included the substitution of a heavier 
rail, of a better shape, and the liberal use of ties and ballast, 
the improvements did not fully meet anticipations. The great 
immediate gain-was in the avoidance of rail-straightening re- 
quirements, and of the labor and anxiety arising from the 
necessity of constantly tightening the wedges used in the chairs. 
But a new source of danger was developed in the unsatisfactory 
working of the new chairs used in connection with the T-rails. 
For a number of years after their adoption had ceased to ren- 
der chairs useful for their leading original purpose of acting as 
a sustaining base of the rail, chairs of various materials, shapes, 
and patterns were deemed necessary as joints or connecting 
links of rails, and a considerable period elapsed before a rea- 
sonably satisfactory substitute was devised. Inventive efforts 
then generally took the shape of changing thé material or form 
of chairs, in its efforts to provide rail-joints, instead of radical 
changes which dispensed entirely with the use of chairs for this 
purpose. The first chairs used on the Columbia and Phila- 
delphia Railroad, in connection with the T-rail, which suc- 
ceeded the edge-rail, were made of cast iron, and for this or 
other reasons were decidedly unsatisfactory. They were suc- 
ceeded by a wrought-iron chair, made at Phenixville, which 
was considered at the time a great improvement. 

There was considerable difficulty with the new T-rails on 
this as on many other roads, arising from imperfections of 
material, or workmanship, or other causes. In this particular 
instance it had been considered very desirable, on account of 
the demonstrated excellence of the iron used in the old edge 
rail, to require that it should be rerolled and used as a portion 
of the material of the new T-rails-provided. As the edge rails 
were removed they were sent to the rolling mill to be used in 
this manner. It was subsequently supposed that the union of 
this material with other iron was not as thoroughly effected as 
was desirable. For this or other reasons it became common, 
after some of the new T-rails had been in service for a com- 
paratively short period, for considerable portions of their upper 
surface to scale off as if it had consisted of thin pieces of hoop 
iron. It was necessary to renew a number of such rails; the 
wearing quality of all of them fell below expectations; and it 
was a common occurrence for rails to break at times when 
sudden, changes in temperature occurred, or when the frost 
was coming out of the ground. 


SWITCHES AND FROGS. 


In connection with the substitution of T-rails for edge rails 
the switches and frogs used on the road were changed. At 
various periods different patterns and materials had been em- 
ployed, the frogs being at one time made of cast iron and 
tongue switches being used. At another period a pivot rail had 
been used as a substitute for a frog. It was about nine feet in 
length, and about four and a half feet from either end of the 
rail a bolt went down from its base into a plate set on a tie and 
keyed fast there. A fulcrum was furnished, and a sideling 
movement at either end of the rail insured a corresponding 
movement at the other end. This was found to be an incon- 
venient or troublesome device, and was succeeded by what was 
known as the Lewis frog.. Tongue switches were also suc- 
ceeded by stub switches, and after the change from edge-rails 
to T-rails various modifications of the frogs and switches pre- 
viously in use were introduced, to which considerable import- 
ance was attached. 


CHANGES WHICH SUCCEEDED THE TRANSFER OF CONTROL TO THE 
PENNSYLVANIA RAILROAD. ; 


After the Pennsylvania Railroad purchased and acquired 
possession of the Columbia and Philadelphia Railroad, during 
the closing years of the sixth decade, some of the first changes 
made consisted of the establishment of ticket offices and pas- 
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senger stations at various points; the erection of platforms at 
passenger stations; the purchase of buildings previously used 
by forwarding and commission merchants, which served as 
freight depots; the improvement of facilities for storing and 
furnishing wood, or other fuel, and water, to the locomotives; 
the construction of a few crossings, by which trains could move 
from one track to another, so as to enable freight trains to give 
the right of way to passenger trains, which crossings were sub- 
sequently materially increased in number, and supplemented 
by extensive sidings and stretches of third and fourth tracks; 
the adoption of a regular system of frogs and switches, involv- 
ing some differences in the preceding methods, especially in 
frogs; and a notable improvement in all details relating to 
maintenance of way, especially in the liberality of the supplies 
of labor, tools, and materials, and in the degree of account- 
ability of those entrusted with all forms of authority in super- 
intending labors and outlays, or acting as custodians of supplies. 

It was also soon found necessary to devote much attention to 
the strengthening of bridges, including overhead crossings of 
common roads, as well as the more important structures, and 
to increase the effectiveness of culverts. 


ESTABLISHMENT OF PASSENGER STATIONS. 


A notable illustration of one of the differences between old 
and new railway methods is furnished by the fact that the road 
had been in operation for about a quarter of a century previous 
to its acquisition by the Pennsylvania Railroad, with not a pas- 
senger station along its line, public houses or inns furnishing 
such accommodations .as were considered necessary, and no 
tickets being sold. This condition of things was largely due to 
the fact that the state, as the owner of the road, only furnished 
to’transporters opportunities for using it and locomotive power, 
and not being the owner of passenger or freight cars, or the 
direct transporters of either freight or passengers, it had no 
special interest in supplying passenger stations or freight depots. 
But to a considerable extent this lack of convenient accommo- 
dations for passenger and freight movements was typical of a 
corresponding deficiency on many of the railway lines of the 
country which were operated in the fullest sense by the com- 
paniesowning them. Deficiency of station, depot, and terminal 
facilities was a notable feature of nearly all American railways 
up to the end of the sixth decade, and similar deficiencies con- 
tinued to exist on nearly all lines up to a considerably later 
period, as it exists at many points even at the present day. 
The large expenditures necessary to partially supply these de- 
ficiencies have been one of the most prominent causes of the 
increased cost and capitalization of numerous lines. 


DEFECTS OF IRON T-RAILS. 


Another influence affecting many roads, which was illus- 
trated by developments on the Columbia and Philadelphia, 
was the inferior nature of the material or workmanship of 
many of the iron T-rails used on the line. This was a chronic 
trouble, and the tendencies were rather towards deterioration 
than improvement. It would have seemed a natural suppo- 
sition that if edge-rails had stood the wear and tear of traffic 
for a score of years or more, iron T-rails of greater weight and 
better shape should at least possess approximately equal powers 
of endurance; but partly on account of the increased amount 
of transportation and increase of the weight of cars and loco- 
motives, and more particularly on account of inferior material 
and method of manufacture, the life of the new T-rails laid 
down on the Columbia and Philadelphia Railway was at ex- 
posed points only extended over two or three years, and on 
nearly all the road renewals became necessary after they had 
been in service six or seven years. Similar and even much 
more notable defects of iron rails were developed on many 
other roads, and at later periods. In fact, defective iron T-rails 
furnished during a protracted period one of the most damaging 
and deplorable features of the entire American railway system, 
whether regard is paid to financial results, assurances of safety, 
or provisions for efficiency. 


IMPERFECTIONS OF AMERICAN LINES. 


It‘is part of the history of the sixth decade that, either on 
account of the rapidity with which new lines had been con- 


roads and the appliances used upon them, or the relatively 
high rate of labor in this country, or other causes, the English 
roads were reported to be capable of doing about twice as 
much work for a given amount of money as the railways of 
the United States. During the last quarter of a century the 
position of a number of representative lines of the two coun- 
tries has been reversed, and an elaborate discussion of this sub- 
ject in 1885 indicated that American roads could carry freight 
for about half the cost then common on English lines. Such 
a great change was not speedily effected, and it required 
very extraordinary advances of the systems prevailing previous 
to 1860. 

The relative cost of maintenance and running expenses, 
under the old order of things, was reported to be as follows on 
the typical English and New York lines named below in 1855:— 
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London and North-western ........ 1,290 21.17 $432 88 6.24 

astern: COUNtIeS\..01<.010:ciesieietoreyenj use 1,168 13.3 356 22 8.40 

London and Brighton.............. 354 19.95 544 39 8.18 

Great Northern ssccc. sce oe icie 628 25.37 709 16 8.88 
New York lines:— 

iNew -YorkGentralsn.ccee sceee nets 862 12.42 841 03 24 96 

New Workvand iret cass se eos nee 741 12.55 687 57 18.62 

Lan @miasen easter emtereceteto ote loiminie s: Melsiates 181 9.63 785 29 28.18 

Average New York roads.......... 3,542 10.30 655 97 23.20 


It was estimated that in 1857 the average expenditure for 
maintenance of way per mile run on English roads was 10.56 
cents; in France, 7.8 cents, and in the United States, 25 cents. 


THE NECESSITY OF KEEPING DOWN THE COST OF ORIGINAL CON- 
STRUCTION 


to a very low standard was one of the main causes of imperfec- 
tions in the permanent way which materially increased operat- 
ing expenses. Railways are often in danger of being driven too 
closely either to the Charybdis of spending so much on their 
lines that it becomes very difficult to earn interest on their out- 
lays, or the Scylla of spending so little that there is a very slight 
margin for profit left above inevitable current expenses. To 
work cheaply considerable outlays must in any event be made, 
and on many lines immense sums have been advantageously 
expended which had no other immediate object than the reduc- 
tion of the necessary cost of a given amount of current business. 
In one of the early reports made by J. Edgar Thomson, as 
president of the Pennsylvania Railroad, he earnestly advocated 
endeavors to make the operations of that company profitable 
rather by doing a very large freight business at low rates and 
small profits, than by carrying a small amount of freight at 
high rates and large profits. This course has since been pur- 
sued on many important lines, but it obviously could only 
have been rendered successful by very expensive improve- 
ments of the original lines, and large outlays on new roads, as 
it would have been ruinous to attempt on the old style roads 
such cheap transportation as now forms part of current rail- 
way labors. During the sixth decade much remained to be 
done in this direction. The drainage of many roads had been 
sadly neglected, many bridges were inferior or defective, and 
attempts to construct them over some of the great rivers which 
are now crossed at many points had scarcely been commenced. 


IMPROVEMENTS OF RAIL-JOINTS 


were attracting considerable attention, but something like the 
original chairs were still used very extensively. A transition 
was progressing in the United States. Of the nature and utility 
of a corresponding movement on English lines, an English en- 
gineer, in an address delivered in 1883, said: ‘“Cast-iron chairs 
were used to hold the rail in position; and as, owing to the nature 
of the material employed, those chairs were frequently injured, 
the first efforts for the improvement of the rail were directed 
to dispensing with the chairs. But the forms of rail introduced 
for this purpose did not effect their object, for practical reasons 
which it is not necessary here to go into. Mr. Locke intro- 


structed, or the imperfect nature of many of the American | duced the double-headed rail, the ends of which were at first 
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made to rest in the chair; but the effect of this plan was found 
to be that the rails were speedily worn at the ends, and they 
had to be replaced. The fish-plate was introduced to remedy 
this defect. The fish-plate was a great improvement in the 
permanent way of railways. It consists, as you are aware, of 
two plates of iron placed on each side in the hollow of the rail 
immediately under the head, the plates being held together by 
bolts passing through them and through the rail, the bolts 
being screwed up tight to the rail at the joint by nuts. The 
effect is to make the rail as nearly continuous as is practically 
possible.” 
RAILS, SWITCHES, FROGS, AND IRON BRIDGES. 


The American rail mills had commenced rolling rails thirty 


feet in length, which were no longer considered unwieldy, and 
there was a decided tendency to increase the weight per yard, 
of new rails laid down on important lines. Switches and frogs 
were also receiving much attention, and inventors were rapidly 
swelling the list of available new railway appliances. 

Other changes of material consequence were the rapid sub- 
stitution of iron for wood as a material for railway bridges, the 
improvement of designs for bridges, and modifications of the 
methods of using cast and wrought iron in the construction 
of bridges. The Pennsylvania Railroad was specially active 
in promoting the construction of iron bridges on its western 
division, and the Reading, Erie, and Baltimore and Ohio also 
made important advances. 


BRIDGE-BUILDING PROGRESS. 


N connection with the iron bridge building of the sixth decade 
in the United States, three classes were then being tested, 
viz.: First, combinations of cast and wrought iron, deemed 
available for a span of from 50 to 200 feet; second, suspension, 
considered available for a span of from 200 to 2,000 feet; and, 
third, boiler-plate girder, considered available for a span of 
from 25 to 100 feet. Tests of a Bollman trussed bridge, on 
the Baltimore and Ohio, of a clear span of 124 feet, which con- 
tained 65,187 pounds of cast iron and 83,527 pounds of wrought 
iron, had been considered very satisfactory. A famous sus- 
pension bridge had been erected at Niagara for the use of the 
New York Central and Canada and Great Western, which is de- 
scribed below. A 55-foot boiler-plate bridge had been built for 
the Baltimore and Susquehanna, by James Millholland, in 1847. 
A number of Whipple iron bridges had been erected, on one of 
which, on the line of the New York and Erie Railroad, cast 
iron was used as a top chord, and wrought iron employed to 
resist the tensile forces. Wooden bridges continued to be in 
almost universal’ use, and a very large number were erected 
during the decade. Improvements in the methods of their 
construction were devised and patented, some of which fur- 
nished the plans for iron bridges. Few, if any, of the new 
bridges were then rising more rapidly in importance than those 
of Fink and Howe, and the use of the latter was especially ex- 
tensive. 

Wooden trestling was frequently resorted to during the sixth 
decade, and the railways of that era furnished numerous ex- 
amples of trestling of various arrangements, and of heights of 
from twenty to two hundred feet. It was divided into two 
leading classes, one of which was intended for temporary use 
in enabling a road to pass over low ground with the expecta- 
tion that it would be eventually filled up and converted into 
embankments; while the second was intended to furnish a 
permanent foundation for a bridge crected over a deep dry 
gorge or river. 

The most notable example of the second of these classes 
was the Genessee high bridge, over the Genessee river, near 
Portageville, on the Buffalo and New York Railroad, built by 
H. C.Seymour. It was 800 feet long, 230 feet above the river. 
It had eight stone piers, 30 feet high, upon which were placed 
trestles 190 feet high, 75 feet wide at base, and 25 at top. 
Above the trestle work was a bridge 14 feet high. The cost of 
this structure was $140,000. 


BRIDGING NIAGARA AND THE MISSISSIPPI. 

The most important railway bridges of the sixth decade pro- 
vided for the passage of trains over the Niagara river, a short 
distance below Niagara Falls, and over the Mississippi at Rock 
Island. It was evident that if such feats could be performed 
many other gigantic tasks were feasible. ‘ 

The bridge across Niagara river was built by John A. Roeb- 
ling, in 1854, on the suspension principle, and it attracted 
scarcely less attention and admiration at that time than the 
famous Brooklyn bridge, when it was finished under the direc- 
tion of his son, substantially in accordance with his theories. 
The Niagara bridge demonstrated that serviceable railway sus- 
pension bridges of long spans could be constructed, notwith- 


standing the prevalence of a different opinion, but methods of 
construction which are considered preferable have been devised 
and almost universally adopted. The length of the Niagara 
bridge from centre to centre of tower was 821 fect 4 inches; 
elevation above mean water was 245 feet, andthe depth of the 
river was 200 fect. Four wire cables were used, of an ultimate 
strength of 12,000 tons. The cost of the bridge was $400,000. 
The final report of Mr. Roebling, in describing its capacity, said: 
“The trains of the New York Central, and Canada and Great 
Western railroads have crossed regularly at the rate of thirty 
trips per day for five months. A load of 47 tons caused a de- 
pression at the centre of 5} inches. An engine of 23 tons’ 
weight, with four driving wheels, depressed the bridge at the 
centre 0.8 fect. The depression immediately under the engine 
was one inch, the effect of which extended one hundred fect. 
The depression causcd by an engine and train of cars is so 
much diffused as scarcely to be noticed. A load of 326 tons 
produced a deflection of 0.82 feet only. The specified test for 
the wire was that a strand stretched over two posts, 400 
feet apart, should not break at a greater deflection than 9 
inches; also, that it should withstand bending square and re- 
bending over a pair of pliers without rupture. This test cor- 
responds to a tensile strain of 90,000 pounds per square inch, or 
1,300 pounds per wire of 20 feet per pound.” 


THE ROCK ISLAND BRIDGE. 


Probably the bridge of the decade which exerted the most 
important influence on the transportation systems of the 
country, and on the general subject of the relations between 
rail and water carriers, so far as a conflict of interests arose 
between them in connection with the bridging of navigable 
rivers, was a bridge built between the years 1853 and 1856 to 
connect the Chicago and Rock Island in Illinois with the 
Mississippi and Missouri Railroad (which subsequently was 
consolidated with the Chicago and Rock Island) in Iowa. It 
was the first railway bridge across the Mississippi. The route, 
as located, extended over Rock Island, then a military reserya- 
tion. The only authority for the erection of the bridge con- 
sisted of an act of the legislature of Illinois and the purchase 
of the rights of the land owner on the western bank of the 
river, in Davenport, Iowa, to which the bridge was extended. 
This absence of definite authority from either the state of Iowa 
or the United States government, and numerous complaints of 
steamboat captains and owners, that the bridge seriously ob- 
structed the navigation of the river, led to a protracted agitation 
in the courts and in Congress, which finally culminated in the 
adoption of a definite policy, by Congress, in reference to the 
bridging of the Mississippi, about ten years after this bridge 
was completed, and the passage of an act providing that the 
first Rock Island bridge should be taken down and supplanted 
with a new bridge to be erected at the joint expense of the 
United States and the Chicago, Rock Island and Pacific Rail- 
road Company,—a change of structures which was finally com- 
pleted in 1872. 

The following description of the original bridge at Rock 
Island is embraced in an official report of the United States 
army engineers, made in 1859: “The railroad bridge is placed 
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at the foot of the rapids, and is thrown from the island of Rock 
Island to the city of Davenport, Iowa. It is supported by two 
stone abutments on the shores and six stone piers. The spans 
(five in number) are 250 feet broad, the draw-spans being at the 
water level (9} feet stage) 117 and 112 feet, respectively, making 
the whole length of the bridge 1,535 feet. 

The piers, except those at the draws, are 35 feet long and 
seven feet broad at top, and 53 feet long and 11 fect broad at 
the bottom. The two small draw-piers are 38 feet long and 10 
feet broad at top, and 54 feet long and 14 broad at the bottom. 
The turn-table pier, including the guard-pier and starling, is 


309 feet long and 40} feet broad at the top, and 886 feet long 
and 45 feet broad at the bottom. 

This pier is composed of a stone centre pier 35 feet in diam- 
eter at the top, the remainder being crib-work filled up with 
stone. The up-stream starlings of all the piers are isosceles, 
right-angled triangles. The centre line of the roadway crosses 
the turn-table pier 210 feet from its head; this pier being 115 
feet longer and 19 feet wider on top than the truss which forms 
the draw. The superstructure of wood, built upon Howe’s 
patent, is 20 feet above ordinary high and 33 feet above ordi- 
nary low water.” 


CONSTRUCTION OF RAILWAY TUNNELS. 


OX of the outgrowths of the vigorous efforts during the 

sixth decade to complete railways leading westward from 
the Atlantic seaboard to the Mississippi valley, across the in- 
tervening mountain barriers, was the construction of a large 
number of tunnels, and the prosecution of important work on 
some extensive tunnels which had been commenced before 
1850, and others which were not finished until after 1860. 

The elaborate and highly creditable work on tunneling by 
Henry 8. Drinker, E. M., published by John Wiley & Sons in 
1878, contains many interesting particulars in regard to the 
railway and other American tunnels up to that period, as well 
as an interesting history of tunneling in all ages and countries. 
In discussing tunnels in this country previous to 1850, it states 
that up to that time 52 had been constructed, of which “7 were 
on canals, 16 on the Croton Aqueduct, and 29 on railways; 48 
of them were commenced and completed prior to 1850, and in 
the second quarter of the century. The Factoryville tunnel, 
on the Delaware, Lackawanna and Western Railroad, built 
in 1850-52, opened tunnel construction in the decade from 
1850 to 1860, during which so many railroad tunnels were 
built. From this time on, of course, tunnels multi- 
plied with railroads, and so many were built that it would be 
tedious to cite them in detail here. It is interesting to note, 
however, that no canal tunnels have been built in the United 
States since 1838, and that the decadcs from 1850 to 1860, and 
1870 to 1880 have been the most active in railroad-tunnel con- 
struction.” 


OF THE RAILWAY TUNNELS COMPLETED BEFORE 1850, 


the first was on the Allegheny Portage Railroad, and the sec- 
ond, the Black Rock tunnel, on the Philadelphia and Reading 
Railroad, to which reference has already been made. The 
third railway tunnel in the United States, in the order of com- 
mencement, (1835-38,) was the Elizabethtown, on the line of 
the Harrisburg, Portsmouth, Mt. Joy and Lancaster Railroad, 
which now forms part of the Pennsylvania Railroad, but it was 
not completed as soon as the Harlem tunnel, on the New York 
and Harlem Railroad (1836-37). These were each works of 
considerable magnitude for that period, the Elizabethtown tun- 
nel (which has since been all taken out as open cut) being 900 
feet in length, and the Harlem tunnel 844 feet in length. Dur- 
ing the period intervening between 1837 and 1850 the tunnels 
completed included three on the Philadelphia and Reading 
system, five on the Baltimore and Ohio Railroad, one on the 
Lehigh and Susquehanna, one on the Albany and West Stock- 
bridge, two on the Boston and Albany, and one on the New 
York and New England. The tunnels commenced but not 
finished before 1850 included one on the Rensselaer and Sara- 
toga Railroad, ten on the Hudson River, and one on the Balti- 
more and Ohio. 

The longest railway tunnel completed before 1850 was the 
Doe Gully, built by the Baltimore and Ohio, about sixty miles 
west of Harper’s Ferry, constructed in 1839-41, which was 1,207 
feet in length. The Kingwood, on the Baltimore and Ohio, 
4,100 feet in length, was commenced in 1849, but not finished 
until the sixth decade. 


FROM 1850 To 1860, 


in addition to a large number of tunnels varying from a few 
hundred to several thousand feet in length, the following 
tunnels, exceeding three thousand feet in length, were com- 
menced, viz.:— 

Sand Patch tunnel, on Pittsburgh branch Baltimore and 
Ohio, in Somerset county, Pennsylvania, through Sand Patch 
summit, built 1854-71, 4,725 feet in length, cost $375,000. 

Stump House tunnel, on Blue Ridge Railroad, in Pickens 
district, South Carolina, built 1855-58, 5,865 feet in length. 

Blue Ridge tunnel, on Chesapeake and Ohio, 121 miles west 
of Richmond, Virginia, built 1850-57, 4,262 feet in length, cost 
$488,000. Lewis tunnel, on Chesapeake and Ohio, 220} miles 
west of Richmond, Virginia, built 1858-73, 4,033 feet in length, 
cost $400,000. Allegheny tunnel, on Chesapeake and Ohio, 223 
miles west of Richmond, Virginia, built 1864-70, 4,711 feet in 
length. 

Oxford or Van Nest Gap tunnel, on Warren Railroad, in War- 
ren county, New Jersey, built 1854-62, length 3,006 fect. 

Bergen or No. 1, on Erie Railway, through Bergen Hill, in 
Jersey City, built 1855-61, 4,388 feet in length, cost $800,000. 

Allegheny or Summit tunnel, on Pennsylvania Railroad, 
Western division, summit Allegheny mountains, built 1851-54, 
length 3,612 feet. 

Hoosac tunnel, on Troy and Greenfield Railroad, in Massa- 
chusetts, built 1854-76, 25,081 feet in length, cost $10,000,000. 

The completion of these and many other shorter tunnels in- 
volved some of the most expensive, difficult, and dangerous 
work ever undertaken in connection with the construction of 
American railways. The cost of the tunnels varied from a 
rate of a little less than half a million of dollars per mile to 
from two to four times that sum, the cost of the Bergen tunnel 
being at the rate of about one million of dollars per mile, and 
of the Hoosac tunnel at the rate of nearly two millions of dol- 
lars per mile. Such outlays naturally had an important in- 
fluence in increasing the average cost per mile of lines which 
sanctioned them. 


INCIDENTAL FEATURES OF RAILWAY TUNNELS. 


Aside from the cost of tunneling, serious disasters occurred 
at some points, including such as caused the death of work- 
men and led to protracted delays. There were instances, too, 
in which, on account of tunnels not being finished as soon as 
the connecting links of main lines, temporary tracks with excep- 
tionally heavy grades were laid over the summits or hills being 
tunneled. One of the most notable of these was a track laid 
over the top of the hill on the east side of the Kingwood tun- 
nel, on the Baltimore and Ohio, on a grade of 528 feet per mile, 
and on a curve of 800 feet radius, up which, it is said, a 25-ton, 
8-wheel, coal-burning locomotive of Ross Winans’ build pro- 
pelled itself, tender, and a car-load of rails, weighing 15 tons of 
2,000 pounds, at the rate of 10 or 12 miles an hour. It is stated 
that, although this exploit could easily be performed when the 
rails were dry and clear, when the rails were slippery the en- 
gine and its load would sometimes slide, with all wheels locked, 


down this grade. 
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In other cases, on account of the length of time required to 
complete tunnels, they were pressed into service before they 
were thoroughly arched, and, for this reason, expensive and 
troublesome labors subsequently became necessary. In other 
cases, the tunnels as originally built were not wide enough or 
high enough to meet modern requirements, and it was found 
necessary to enlarge them under difficult circumstances. 


OF THE INHERENT DANGERS, DIFFICULTIES, AND ANXIETIES OF 
TUNNELING 


many details are given in Mr. Drinker’s work. A note credited 
to B. H. Latrobe, appended to a description of the Broad Tree 
tunnel, on the Baltimore and Ohio, 39 miles east of Wheeling, 
which was 2,350 feet in length, and-built in 1851-58, at a cost 
of $603,000, gives, in condensed form, a vivid picture of events 
connected with the construction of the tunnels of that road, 
which, to a considerable extent, resembled occurrences else- 
where, although other roads were generally more fortunate. It 
is as follows:— 

“Broad Tree Tunnel. To expedite the laying of the track, a 
temporary road was made in October, 1852, over the top of the 
ridge, which is some 300 feet above the railroad grade. The 
hill being so high and also very steep, it was necessary to resort 
to a system of switches by which the movement of the train 
was reversed at the angles of the zigzag line which had to 
be adopted. There were two of these on the east and five on 
the west side of the ridge, making in all seven. The extreme 
grade was 1 in 20 feet, about 264 to the mile on a curve of 300 
feet radius, equivalent to about doubling the resistance on a. 
straight line. The Winans 25-ton engine propelled two loaded 
cars of 15 tons (of 2,000 pounds) up this grade with ease, and 
at times three cars. This mode of surmounting the hill was 
projected and executed by Benj. H. Latrobe, chief engineer. 
The track over the hill, though abandoned on the completion 
of the tunnel, was subsequently restored when the arching was 
being done, and successfully and safely used in carrying the 
trains during interruptions from falls in the tunnel, and to 
avoid interference with the workmen; in this very greatly pro- 
moting the economy of the arching and the working of the 
road. The tunnel, after being opened for use, was well tim- 
bered, and for two or three years gave little trouble. It had 
been excavated 16 feet wide by 22 feet high for a single track, 
and the roof would have stood better for this reason, but it was 
in a seamy and friable slate rock, softer than that of the King- 
wood tunnel, and the rock began to settle so heavily upon the 
timbers as to make them give way and endanger passing trains. 
It was, therefore, decided to arch the tunnel, which was done 
in 1856-57—the side walls being of stone, and the arch of brick. 
The treacherous character of the roof of this tunnel led to 
many accidents from falls, which not only blocked up the road, 
but cost many lives, and maimed many of the men. These 
casualties seemed confined more particularly to the miners and 
laborers; the bricklayers and mechanics generally escaped in- 
jury. By the falling of a slab from the roof five men were 
crushed to the floor at once. These slabs, which had settled 
upon the tunnel supports, had often to be blasted while resting 
on the wood work, which they often, indeed generally, brought 
down with the explosion. The arching also was done by the 
company by day’s work, and this and the numerous interrup- 
tions and accidents attending it will account for its excessive 
cost. This remark will apply to all of the tunnels upon the 
Baltimore and Ohio Railroad and its Parkersburg branch. 
Had the tunnels been arched immediately after the excava- 
tions were made, the cost of arching would probably have been 
less then it was in the proportion of from 1:14 to 1:6 Thus the 
Paw Paw tunnel, which, being of a very soft shale rock re- 
quiring immediate protection, was arched at a cost of $22.62 
per foot vein; and the Doe Gully tunnel, which was arched 
shortly after the road was opened, but with a light business, 
was arched for $22.52 per running foot, including the walling 
of its shafts. It had a better roof than the other, and, being 
longer, the cost of its portals bore a smaller proportion to its 
entire cost. These two tunnels were also arched by contract, 
the Paw Paw with the contractors for the excavation, and the 
Doe Gully with other competent contractors. The other tun- 
nels which required arching upon the Baltimore and Ohio 


Railroad were, on the other hand, arched after a lapse of ffom 
two and a half to six years from the opening of the road, with 
a much heavier business than in the case of the two first tun- 
nels just mentioned, and the cost was, therefore, vastly in- 
creased, as it embraced the support of the excavations mostly 
in friable slate rock by heavy timbering subject to rapid decay. 
Much of the fallen material had to be removed, and a large 
proportion of it required to be blasted to make it capable of 
being handled, and the explosions were often destructive of the 
timber supports. 

The delays from frequent passage of trains and from the 
smoke of the engines was a large element of cost, and the 
difficulty of maintaining a supply of suitable skilled labor in 
the face of perpetual risk of life and limb, was, as may be sup- 
posed, most serious. Under these circumstances, it is not to 
be wondered at that the cost of some of the tunnel-arching on 
the Baltimore and Ohio Railroad went up as high in one case 
as $134 per foot run, or about six times the average of the Doe 
Gully and Paw Paw tunnels, the latter also being arched (in 
1840-42) when prices of labor and materials were much lower 
than in 1855 to 1869. The average cost of arching all the tun- 
nels, except the Doe Gully and Paw Paw, upon the Baltimore 
and Ohio Railroad, between Baltimore and Wheeling, was 
$77.31 per running foot, or a total of $955,990 for 12,379 linear 
feet. The cost of excavation, including the Doe Gully and Paw 
Paw, ranged from $22.74 up to $106.40 per foot run, according 
to character of rock, length of tunnel, and circumstances at- 
tending the work, the average being $70.83 per foot linear, or 
a total cost of $979,979 for 18,826 of their total length. The 
arching of all the tunnels upon the Baltimore and Ohio Rail- 
road, between Baltimore and Wheeling, was completed on 
February 1st, 1859. The arching of all the tunnels, except 
Everett’s, was done under the immediate direction of the mas- 
ters of the road, W. Bollman and John L. Wilson, and their 
assistants, some of whom had been previously the assistants of 
the chief engineer, who had retired shortly after the work was 
commenced. The road officers acquitted themselves with great 
credit in executing this difficult work.” 


INVENTION OF MACHINE DRILLS. 


On the Hoosac tunnel, which proved to be the most expen- 
sive of American railway tunnels, considerable work was done 
during the sixth decade, and yet not enough to form a large 
proportion of the labors necessary to insure its completion. 
Various causes led to protracted delays, one of which was an 
enormous discrepancy between the estimated and actual cost 
of the work, and another, financial questions connected with 
the assumption of the heavy responsibilities it involved by the 
commonwealth of Massachusetts. The original estimate of its 
probable cost was less than two millions of dollars, or about 
one-fifth the sum actually expended. This calculation was 
made in 1851, and contains a reference to steam drills, from 
the use of which a material reduction in cost was anticipated. 
Inventive effort of the character indicated had been greatly 
stimulated by the agitation of the Hoosac tunnel project. The 
early contractors made strenuous efforts to avail themselves of 
some of the new devices, but the results were not satisfactory. 
It was, nevertheless, truethat the possible utility of drilling 
machines had been demonstrated by the invention in 1849, by 
J. J. Couch, of Philadelphia, of the first promising labor-saving 
machine for drilling rocks. In the same year a caveat for an 
improved rock-drilling machine was filed by J. W. Fowle, who 
had assisted Mr. Couch in the construction of his drill. Of 
these two inventions, Mr. Drinker says that Fowle’s “was really 
the precursor of the rock-drill as we now know it. To Couch 
belongs the honor of designing the first percussion drill as dis- 
tinguished from a rotary borer, and to Fowle we owe the direct- 
action principle.” These inventions were the first to clearly 
indicate the practicability of the advantageous application of 
machinery to rock-drilling, and by the numerous improve- 
ments which have since been made upon them, and additional 
devices, together with the discovery of improved explosive com- 
pounds, the art of tunneling has been revolutionized. But com- 
paratively few, if any, important advantages were derived from 
either of these sources by the contractors engaged in construct- 
ing American railway tunnels during the sixth decade, Ma- 
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chine drills were then in an experimental stage, and dynamite 
had not been introduced. 


AMERICAN SYSTEM OF BLOCK-TIMBER ARCHING. 


Considerable changes in details of the methods of timbering 
tunnels were progressing during the sixth decade which gradu- 
ally led to the establishment of what Mr. Drinker, in his work 
on tunneling, terms the American system of block-timber 
arching. He says that “American tunneling, as a system, is 
not universally recognized as such, nor is it generally known, 
especially in Europe, that we have here as distinct and marked 
a national system, that has been gradually developed out of the 


natural circumstances affecting the work as any of the English, 
Belgian, French, or German and Austrian systems can be said 
to be distinct, separate methods of timbering.” Of the origin 
of the American system proper he says: “So far as it can now 
be determined, the variation from three rafter pieces to block- 
timber arching was first made by the late Mr. James Archbald, 
chief engineer of the Delaware, Lackawanna and Western 
Railroad, in the construction of the Oxford or Van Nest Gap 
tunnel, in New Jersey, in 1854; it proved most successful, and 
subsequently has been used in the construction of so many 
tunnels, throughout all parts of the country, that it has be- 
come, in fact, the national system of tunnel timbering.” 


IMPROVEMENTS OF LOCOMOTIVES AND CARS. 


COAL-BURNING LOCOMOTIVES. 


[pee problem of substituting coal-burning for wood-burning 

engines attracted much attention during the sixth decade, 
but on only a very small proportion of the locomotives then in 
use, the number of which was estimated at about 9,000, had 
the changes necessary to render them economical and effective 
coal-burners been made. We are apt to forget that the use of 
coal as a fuel for domestic and miscellaneous purposes was 
much less common then than now, for, while the population 
has about doubled, the quantity of coal annually mined and 
consumed is about six times as great now as it was then, and 
most of the railways followed the general custom in continuing 
to burn wood in their locomotives. It was, however, considered 
a demonstrated fact that a ton of average bituminous coal fur- 
nished as much available fuel as 13 cords of average wood, and at 
many places a ton of coal was decidedly cheaper than 13 cords 
of wood. On the other hand, the use of coal necessitated more 
frequent and more expensive repairs than were usual on wood- 
burning engines. Nearly all the locomotives had been built to 
burn wood, and alterations were generally necessary to convert 
them into coal-burners, and the firemen, locomotive engineers, 
and locomotive manufacturers of England had at that time ac- 
quired greater familiarity with the requirements necessary to 
insure an effectual and economical use of coal than was then 
common in this country. Considerable progress had been 
made, however, on some of the important American lines, 
especially in Pennsylvania and on the Baltimore and Ohio, in 
the direction indicated, but even at the present day much of 
the heat-producing power of the coal used on locomotives is 
unnecessarily wasted. Aside from the change in fuel, the loco- 
motive was growing in weight and capacity, as in previous de- 
cades, and a successful anthracite passenger engine had been 
built in the Reading shops by James Millholland. 

In connection with these coal-burning difficulties, it should be 
stated that they related more particularly to anthracite coal, and 
to inferior and particular descriptions of bituminous coal, than 
to superior qualities of bituminous coal. There is much practi- 
cal force in the following reference to this subject in a catalogue 
of Baldwin’s Locomotive Works: “The result of experience and 
study had meantime satisfied Mr. Baldwin that to burn soft 
coal successfully required no peculiar devices; that the ordinary 
form of boiler, with plain fire-box, was right, with perhaps the 
addition of a fire-brick deflector, and that the secret of the 
economical and successful use of coal was in the mode of firing, 
rather than in a different form of furnace.” 


GRAPHIC DESCRIPTION OF SOME OF THE EARLY COAL-BURNING 
EXPERIMENTS. 


Shortly after the retirement of Mr. 8. M. Felton as president 
of the Philadelphia, Wilmington and Baltimore, in 1865, he 
was the recipient of numerous evidences of esteem and respect 
from his former associates and public-spirited citizens generally. 
One was a service of solid silver plate, valued at $6,000. The 
committee which had the presentation of the last-named gift 
in charge adopted a series of resolutions awarding to Mr. 
Felton credit for frustrating the plot to assassinate President 
Lincoln, while he was on his way to Washington, a short time 
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before his inauguration, and opening the Annapolis route to 
Washington in April, 1861. Another was a miniature locomo- 
tive and tender, made of gold and silver, which were exact 
models of the “Webster,” an engine alleged to be the first 
really successful one for burning coal on passenger trains, the 
construction of which was the final outcome of prolonged 
efforts made at the instance of Mr. Felton. His own expe- 
riences and statements on this subject, as stated at the time of 
the presentation of the models to him, which was on Septem- 
ber 9th, 1865, furnish such an instructive illustration of the 
struggles that preceded the success finally achieved, that we 
republish a portion of his speech here:— 

“This beautiful and exact model of the first really successful 
locomotive for burning coal on passenger trains, is an appro- 
priate and touching memorial, for it will always remind me of 
my trials, as well as my final success in that department. 
Many years ago, while I was upon the Fitchburg Railroad, I 
came to the conclusion that if railroads multiplied in the future 
as they had in the past, our beautiful and green hillsides would 
be stripped of their foilage, and become barren wastes, unless 
some other fuel than wood could be found for locomotives, and 
accordingly, in 1849, I got up a locomotive for burning coal. 
It succeeded, by a good deal of nursing, in making now and 
then a trip when all the circumstances conspired in its favor. 
It, however, served no really useful purpose, save as a scarecrow 
to those who furnished wood, persuading them, through their 
fears, that it was or would be a success, to reduce the price of 
wood at once fifty cents a cord. So far, so good, but it was not 
a success asa coal-burner. It only paved the way to better 
things. 

I see opposite me Mr. Dimpfel, a gentleman to whom the 
railroad interests are greatly indebted for his untiring zeal and 
persistent efforts in introducing coal as a fuel for locomotives; 
for though his plans are not generally adopted, yet his efforts 
and his experiments turned the attention of railroad men to 
the subject, and gave an impulse to inventions and contrivances 
which did not stop till success was achieved. He was the 
pioneer in devising ways and means of making coal a successful 
fuel on passenger locomotives, but his reward, I am sorry to 
say, is as yet nothing more substantial than the consciousness 
of having done a good work. 

In 1855 Mr. William A. Crocker, of Taunton, and myself 
built at our own cost and trouble a passenger locomotive for 
burning coal on Mr. Dimpfel’s plan. We were very sanguine 
of its success, but the subject was comparatively new. En- 
gineers and firemen were used to wood, and coal was black 
and dirty to handle, and there were a thousand prejudices to 
contend with. We obtained leave to try some experiments on 
the Worcester and Western railroads, as the locomotive was 
then in Massachusetts. Our second experiment there was with 
a very heavy passenger train, composed mostly of emigrants 
for Kansas. We proceeded successfully for twenty or thirty 
miles, and began to think the problem was successfully demon- 
strated, when the engine began to lessen its speed. The pulsa- 
tions of its life grew less and less vigorous, till finally it came 
to a stand-still. Then it was that a storm of indignant rage 
was showered upon our heads by the delayed passengers. We 
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were glad to retire from the crowd, and procure another engine 
to speed the emigrants on their way. Then we examined at 
our own leisure into the cause of this most mortifying failure. 
The damper had been imperfectly secured in its open position. 
The motion of the locomotive had jarred it down, so that no 
air could be admitted to the fire-box, and, of course, the fire 
went out, as any wood fire would have done. Our engine was 
condemncd for this one failure, though it made successful trips 
before—afterwards in other places—and we sold it at a loss of 
about eight thousand dollars between us. Thus ended the sec- 
ond chapter. The effort to burn coal was not, however, aban- 
doned, but resulted, after some time, in the building of the 
‘Webster,’ of which this is a model. 

The ‘Webster’ was from the start-an entire success, never 
making a failure. Under the skillful management of Mr. 
William Stearns, the then master mechanic, and Mr. N. 
Goohin, the engineer, the ‘Webster’ at once took its place as 
the then most successful coal-burner. It ran at half the ex- 
pense of a wood-burner of the same class, and made its time so 
regularly and uniformly with the great express train that the 
residents along the line were in the habit of setting their watches 
by its passage past their houses.” 

In addition to Mr. Dimpfel’s boiler, various other devices 
were pressed upon the attention of purchasers of locomotives, 
and a number of inventors and nearly all the important loco- 
motive works had given much attention to improvements in- 
tended to overcome the difficulties involved in the use of coal, 
and especially anthracite, as fuel. 


INCREASE OF WEIGHT AND CAPACITY OF LOCOMOTIVES. 


Tllustrations of the tendency to increase the weight and 
capacity of locomotives, including an increase of ability to 
traverse steep grades and sharp curves, are furnished by the 
following extracts from the sketch of the Baldwin Locomotive 
Works:— 

“Tn February, 1852, Mr. J. Edgar Thomson, president of the 
Pennsylvania Railroad Company, invited proposals for a num- 
ber of freight locomotives of 56,000 pounds weight each. They 
were to be adapted to burn bituminous coal, and to have six 
wheels connected and a truck in front, which might be either 
of two or four wheels. Mr. Baldwin secured the contract, and 
built twelve engines of the prescribed dimensions, viz.: Cylin- 
ders 18 X22; driving-wheels 44 inches in diameter, with chilled 
tires. The 10-wheeled engine thereafter assumed a 
place in the Baldwin classification. In 1855-56, two of 27-tons 
weight, 19X22-inch cylinders, 48 inches driving-wheels, were 
built for the Portage Railroad, and three for the Pennsylvania 
Railroad. In 1855-56 and ’57 fourteen of the same dimensions 
were built for the Cleveland and Pittsburgh Railroad; four for 
the Pittsburgh, Fort Wayne and Chicago Railroad; and one for 
the Marietta and Cincinnati Railroad. Jao 

In 1853 Mr. Charles Ellet, chief engineer of the Virginia 
Central Railroad, laid a temporary track across the Blue Ridge, 
at Rock Fish Gap, for use during the construction of a tunnel 
through the mountain. This track was twelve thousand five 
hundred feet in length on the eastern slope, ascending in that 
distance six hundred and ten feet, or at the average rate of one 
in twenty and a half feet. The maximum grade was calculated 
for two hundred and ninety-six feet per mile, and prevailed for 
half a mile. It was found, however, in fact, that the grade in 
places exceeded three hundred feet per mile. The shortest 
radius of curvature was two hundred and thirty-eight feet. On 
the western slope, which was ten thousand six hundred and 
fifty feet in length, the maximum grade was two hundred and 
eighty feet per mile, and the ruling radius of curvature three 
hundred feet. This track was worked by two of the Baldwin 
6-wheel connected flexible-beam truck locomotives constructed 
in 1853-54.” 

A description of the track and performances of the engines, 
written by Mr. Ellet, embraces these statements: “The regular 
daily service of each of the engines is to make four trips, of 
eight miles, over the mountain, drawing one 8-wheel baggage 
car, together with two 8-wheel passenger cars, in each direc- 
tion. In conveying freight, the regular train on the mountain 
is three of the 8-wheel house cars, fully loaded, or four of them 
when empty or partly loaded. These three cars, when full, 


weigh, with loads, from forty to forty-three tons. Sometimes, 
though rarely, when the business has been unusually heavy, 
the loads have exceeded fifty tons. With such trains the en 
gines are stopped on the track, ascending or descending, and 
are started again on the steepest grades, at the discretion of 
the engineer.” 

STANDARD PASSENGER CARS. 

The passenger car of the sixth decade in general use had a 
body about fifty feet long, ten feet wide, and seven feet high, 
containing seats for about sixty passengers. The seats were 
cushioned, and the cars warmed, lighted, and ventilated. Many 
improvements in their construction and furniture were pro- 
gressing, as it was a matter of rivalry with competing compa- 
nies to make cars as attractive as possible. 

An article on standard passenger cars, published in Colburn’s 
Railroad Advocate, of May 31st, 1856, in enumerating the things 
then specially needed, included the following:— 

“We do need a good car spring, and we hope and expect to 
find it in some one of the new forms of metallic springs soon 
to be brought on trial. We want a spring without the weight 
and bulk of the elliptic spring, and proof against the decay, 
early rigidity, and frequent failure of the rubber spring. The 
latter, especially, is becoming intolerable. 

There are good mechanics yet busy in the improvement of 
oil-tight boxes. The metal for axle bearings is-also a subject of 
much experiment now. We have seen a box composed of cast 
steel, copper, and tin. Attempts have been made, with some 
success, to use glass bearings. 

Thorough ventilation is one of the most desirable points of 
improvement in cars. Ruttan has a philosophical and simple 
plan, but it involves making a water-tight bottom to the car, and 
probably raises the car body a trifle to clear the trucks. Foote 
partially avoids these assumed objections, and runs afoul of a 
worse one in the complications of a force pump. Still, either 
of these plans, when in their proper action,-effect a thorough 
ventilation. 

We-need only speak of the competition in bringing out a 
good reclining seat to indicate the public sense of the need of 
such an improvement. 

We must have a brake under instant control at the hands of 
the engineer, and capable of holding all the wheels of the train 
to the limit of sliding them on the rail. No brake must do 
more—no, nor quite so much as to slide the wheels. But the 
brake must be had, and if the fact that brakes now form the 
most engrossing field of inventive effort is worth consideration, 
we may soon expect a reliable automatic brake. 

Regarding stoves, the inquiry has been universal for a good 
stove that would burn coal in passenger cars. 

Self-acting couplers must come into use. Hopkins’ coupling 
ought to go on every car, saving time in coupling, and, above 
all, obviating the need of sending men in between the bumpers. 

In lighting, Moeller has given us a good lamp, if it keeps in 
order. It prevents the wick from jarring down, prevents all 
slop of oil, and burns the oil down to the last drop. Now, if 
any other substance than oil be used for light, kerosene, for in- 
stance, we shall perhaps gain a strength and diffusion of light 
highly desirable.” 

Colburn’s Railroad Advocate, of July 19th, 1856, in describ- 
ing new passenger cars, which had just been completed at the 
Piedmont shops for the Erie road, said:— 

“These cars are not equaled in size, accommodation, or ele- 
gance of finish by any other public railroad conveyances in the 
world. The body of the car is 60 feet 8 inches long 
outside, and 10 feet 9 inches wide. The posts are 7 feet high, 
and the height of the cars at the centre is about 11 inches 
greater than of any others now on the road. There are 20 
windows on each side of the car, with a single plate of double- 
thick French plate glass, 17 X2linchesin each. There are two 
windows also in each end. The car seats 74 passengers, includ- 
ing two in the saloon. The seats throughout are C. P. 
Bailey’s patent reclining, day or night seats. They are very 
large and easy, and splendidly upholstered, the covering being 
a rich velvet plush, costing five dollars a yard. The cars are 
ventilated on Foote & Hayes’ patent plan, and an improve- 
ment has been made in working the pump, used in the ven- 
tilator, by a friction wheel on the axle. The trucks 
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and running gear, built by Harvey Rice, Esq., are well got up, 
and, although the same kind are already in use in other cars 
on the road, they are a novelty off the road. The axles are 
spread six feet apart centres, and have both outside and inside 
journals. The inside journals have grooved collars on each 
end, and are fitted with Harvey Rice’s improved box. The 
axles are from the Brunswick works, England, and the wheels, 
33 inches in diameter, are Bush & Lobdell’s patent. The 
worst fault with the trucks is in using rubber springs, which, 
if they stand the great weight at all, will become frigid or 
freeze. The entire weight of these cars is not far from 
eighteen tons, empty.” 

On some of the southern lines an expedient was occasionally 
adopted, similar to that employed on the early English lines, 
of making provision for fastening private carriages on plat- 
forms of freight cars, so that. gentlemen could ride on the rail- 
way in their own conveyances if they desired to do so. 


CAPACITY OF FREIGHT CARS. 


The capacity of freight cars continued to be comparatively 
limited. Nine tons per eight-wheeled car, and four tons for 


four-wheeled cars, were considered heavy loads, and the system 
of construction was not deemed very satisfactory. The report of 
Joseph B. Baker, superintendent of the Philadelphia and Co- 
lumbia Railroad, for the fiscal year ending November 81st, 
1855, says: “Whether the present plan and construction of cars 
is the best adapted for the cheap and safe transportation of 
freight is very questionable. A long or eight-wheeled car is 
from twenty-eight to thirty-three feet in length; weighs, in- 
cluding the trucks 16,000 pounds, and is permitted to carry 
18,000 pounds of loading. This loading, in addition to the 
weight of the box, is borne by two bolsters, each resting on a 
centre bearing or pivot. The weight being so great upon these 
two points, renders it difficult to construct bolsters sufiiciently 
strong to carry the weight without bending.” Mr. Baker also 
states that in moving 481,012 tons 196,939 cars were used, so 
that the average load was less than two and a half tons. 

Although passenger-car construction had been improved, 
the cars in use on some lines fell so far behind modern standards 
that critical English travelers were apt to speak of some of the 
vehicles in which they journeyed over our roads as but little 


more than huge wooden boxes. 
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URING the sixth decade large additions were made to the 

list of establishments in which rails, the superstructure 

of bridges, rolling stock, and various classes of railroad sup- 

plies were manufactured, and also to the number and facilities 

of railway shops. Various devices were materially improved, 

and the desirability of additional improvements was recog- 
nized by many companies. 


RAILROAD IRON, CAR WHEELS AND SPRINGS. 


The Census Report of 1860 on manufactures contains statis- 
tics which show that during the year ending June 30th, 1860, 


235,107 tons of “railroad iron” were produced in the United 
States, exclusive of considerable quantities of iron classified 
under other titles which was probably used for railway pur- 
poses. Of car wheels it is stated that “they were made in 
17 establishments, returned from 7 States, to the value, annu- 
ally, of $2,083,350, which was the value of 142,000 car wheels. 

. . The principal car-wheel factories are in the Middle 
States. Five establishments in the State of New York, at 
Troy, Albany, Rochester and Buffalo, made 30,000 car wheels, 
averaging nearly 5 to the ton, and valued altogether at $386,550. 
Four establishments in New Jersey, three of them in Jersey 
City and one in Warren county, turned out 18,000 car wheels, 
worth $271,800. Three factories in Pennsylvania employed a 
capital of $503,700 and 121 persons, and made 45,000 car 
wheels, valued at $613,000. The principal one at Philadelphia 
employed a capital of $490,000 and 100 hands, and manufac- 
tured 24,000 car wheels, which were cooled by a patent process, 
and valued at $270,000, besides 725 axles, worth $80,000. One 
factory at Hawley, in Wayne county, made 20,000 wheels, 
worth $250,000, and one in Columbia county, 1,000 wheels, 
valued at $13,000. The largest car-wheel factory in the United 
States was at Wilmington, Delaware, and had invested a cap- 
ital of $200,000. This celebrated foundry consumed 10,000 
tons of iron, and with 200 hands ¢ast 30,000 car wheels, valued 
at $500,000, besides 1,000 chilled tires and 800 tons of other 
castings—a total value of $562,000. An establishment at Cin- 
cinnati, with 20 hands, made 1,200 tons of car wheels (about 
6,000), valued at $75,000, and one at Chicago, 1,000 tons of car 
wheels, or 4,000 in number, worth $56,000.” The form assumed 
by this car-wheel industry, consisting of a chilled iron rim or 
wearing surface exposed to the rails, is peculiarly of American 
development, and numerous improvements have been made 
from time to time in methods of manufacture. 

Springs for cars, carriages, and locomotives were manufac- 


tured in 40 establishments, to the value of $2,117,377. Although 
made in 9 States, the principal values were produced in Con- 


necticut, three of the Middle States, and Virginia. Of loco- 
motives the report says:— 


LOCOMOTIVE WORKS. 


“Locomotives were manufactured in seven or eight states to 
the number of 470 or upward. The number of establishments 
engaged wholly or chiefly in this branch of machinery was 19, 
which together employed a capital of $3,482,592, and 4,174 
hands. The value of the engines made was $4,866,900, an 
average of $10,355 each. 

The largest value was made by four manufactories in New 
Jersey, from which were turned out 166 locomotives, valued at 
$1,565,000, of which sum $765,000 was the product of one of 
three factories at Paterson, which employed 720 men, and built 
90 locomotives. The fourth shop was that of the Camden and 
Amboy Railroad Company at Bordentown, which made a few 
engines and a number of cars. Next to New Jersey came 
Pennsylvania, in which two large factories in Philadelphia, 
among the oldest and largest in the country, employed capi- 
tals, respectively, of $900,000 and $750,000. The largest, with 
675 hands, constructed 89 engines, worth $750,000, and the 
other, with 800 men, turned out 79 locomotives, valued at 
$670,000. Two locomotives were built in Scranton, and two in 
Pottsville, the values of which are not included in the statistics 
of this branch. Five locomotive shops in Massachusetts built 
54 engines, worth $648,000. The two largest were at Taunton, 
one of which, with 175 hands, built 23 locomotives, valued at 
$180,000, and the other, with 425 men, made $250,000 worth of 
cotton machinery and 14 complete Jocomotives, including the 
wheels, valued at $80,000. Others were manufactured at Wor- 
cester and Roxbury. Four shopsin New Hampshire constructed 
43 engines, valued at $805,900. The largest were two at Man- 
chester, one of which, the machine department of the Amos- 
keag Manufacturing Company, employed 450 men, and turned 
out 37 locomotives, valued, with mill machinery and castings, 
at $695,000. The Manchester Locomotive Works, formerly 
extensively engaged in the business, built about 5 engines, 
worth $87,500, and the railroad shop, at Lake Village, a few 
locomotives and 82 cars. Another repaired engines and built 
70 cars. An old locomotive establishment in Baltimore, not 
in full operation in 1860, built in that year about 6 engines, 
worth $50,000. Four railroad shops in Kentucky executed 
work of the value of $250,000, of which $235,000 was the value 
of about 10 locomotives, some cars and repairs made by one, 
and the balance chiefly repairing by the other. The greater 
part of the locomotives made in the country, however, are 
built by two shops in Boston, two in Taunton, three in Pater- 
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son, and two in Philadelphia. One at Portland, Maine, one at 
Baltimore, and perhaps one or more in the State of New York, 
built a few locomotives, but were chiefly engaged in other 
work.” 

SHOPS AND MACHINE TOOLS. 

Another important development of the decade was the 
establishment of numerous railway shops, including the gigan- 
tic works at Altoona, and their equipment with machine tools 
and appliances for constructing, as well as repairing, rolling 
stock and various descriptions of railway supplies. The extent 
to which these works act as a bulwark or support of the entire 
railway edifice, or power behind the throne, and the degree in 
which railway effectiveness and prosperity depend upon the 
amount of wisdom displayed in shop operations, is not realized 
by the general public, who are more ready to detect imperfect 
service in the track, car, or locomotive than to inquire into the 
agencies by which safeguards against serious defects are pro- 
vided, and a sufficient equipment always kept in working 
order. As the railway is a gigantic machine for pressing many 
kinds of machinery into the manufacture of facilities for trans- 
portation, it is peculiarly liable to an infinite variety of 
mechanical derangements, and railway shops, with their tools, 
and skilled artisans, and superintendents, form indispensable 
adjuncts. This fact received much more liberal and extensive 
recognition during the sixth decade than in previous periods; 
and the desire of sagacious railway managers to provide addi- 
tional facilities for repairing and manufacturing was promptly 
recognized and effectively seconded by tle proprietors of 
American works for manufacturing machine tools, which have 
since gained a world-wide reputation. The Census Report of 
1860 on manufactures says: “ Machinists’ tools employed 17 
manufactories, a capital of $536,150, and 455 hands, and the 
value of the manufacture was $540,292, of which $205,000 was 
the product of one establishment in Philadelphia, having a 
capital of $280,000 and employing 190 hands, and turning out 
machinists’ tools of acknowledged excellence. Nine establish- 
ments in Massachusetts reported a value of $165,600 made, 
and two in New Haven, Connecticut, a product of $71,600. 
Three in New York made tools of the value of $47,950, one in 
New Jersey $2,800, and one in Delaware $22,142.” 

Indications of the imperfect nature of the shop appliances 
used on some of the early roads, and of the new kinds of ma- 
chinery coming into use, are furnished by the following ex- 
tracts from a report of Mr. J. B. Baker, superintendent of the 
Philadelphia and Columbia Railroad, for the year ending No- 
vember 30th, 1855:— 

“For some years the arrangement of the engine house at 
Philadelphia has been ill adapted for the accommodation of 
our large engines. The turn-table was not large enough to 
turn an engine and tank together, rendering the operation of 
turning laborious and tedious. Neither were the tracks long 
enough to hold the large engines with their tanks. To expedite 
the business of turning the engines it was considered necessary 
to put in a 50-feet turn-table, and lengthen the tracks by build- 
ing additions 15 x 22 feet to the round-house, opposite the ends 
of the tracks. The turn-table is made of cast iron, and 
manufactured by William Sellers & Co., of Philadelphia, with 
Parry’s anti-friction box, or pivot, of which I cannot speak too 
highly. No gearing is required, and two men can turn the 
heaviest locomotive in one-third the time that half a dozen 
could with the old arrangement. 

The Columbia shops are of considerable importance for re- 
pairing engines during the time they are laying at that end. 
They have never had any suitable tools, and I have been com- 
pelled to order a drill press for them, which will cost eight 


hundred and fifty dollars. The shops at Parkesburg require 
some additional tools this year. The repairing of engines has 
become so large an item in our expenses, and so important, 
that in all probability we will have to erect an addition next 
spring, to accommodate the coppersmiths, as the space they 
now occupy will be required for forge fires. The steam ham- 
mer, for which an appropriation was made last year, will be 
put up this month. The new tools required, and cost of each, 
are as follows:— 


An engine lathe, with screw-cutting gearing.....--+++e+e+++ $350 00 
Planing machine, 4} feet by 24 inches wide ......++e+eeeees 650 00 
Bolt-cutting Machine.........csebececcceverccecseensccece 400 00 
And for building coppersmith shops....... ar Sie sie eines elie 400 00 
$1,800 00” 


Of mechanical operations on the Philadelphia and Columbia 
Railroad for some years after its construction, and up to a com- 
paratively late period of its management by the state, a gentle- 
man who acted as a locomotive engineer on the line during a 
large part of that period informed the writer that when loco- 
motives needed repairs at either end of the line there was no 
provision for making them except such as was furnished by 
blacksmiths and helpers, who acted under the direction of the 
engineer, while at the Parkesburg shops, near the centre of the 
road, only a few machinists were employed. 


USE OF THE TELEGRAPH AS AN AID TO RAILWAY OPERATIONS. 


One of the new aids to effectiveness in railway operations, 
which has proved to be indispensable, that first came into gen- 
eral use during the sixth decade, was the free employment of 
the telegraph to forward orders in regard to train movements, 
&c. The New York Times gives the following account of the 
incident which is alleged to be the first resort to this exceed- 
ingly useful practice:— 

“The year 1850 marked an era in railroad management, not 
only in this country, but in: the world, for in that year it was 
successfully demonstrated that trains need not be run blindly 
from station to station, but that the telegraph could be made 
the means of directing them on their way. Up to that time it 
was the rule of trains going west on the Erie to run to regular 
stopping places, where they took the switch until the train run- 
ning ‘against them’ from the west should pass, and vice versa, 
as locality made necessary. The train in the switch could not 
go on until the opposite train passed, and, consequently, de- 
lays of hour duration were common. One day in 1850, when 
Charles Minot was superintendent of the road, a passenger 
train from New York reached Turner’s Station, where it was to 
wait for an east-bound train to pass. It did not arrive on its 
time. Superintendent Minot was on the train. He telegraphed 
to Port Jervis, and learned that the train had not reached that 
place yet. Then the idea struck him that he could run both 
trains by the telegraph, and save hours of delay to the west- 
bound train. He telegraphed to.the agent at Port Jervis to 
hold the east-bound train when it arrived there until he heard 
from the superintendent. The latter then told the engineer of 
his train to go ahead, that they would run on telegraph signals. 
The engineer refused to take the risk. Superintendent Minot 
ordered him off the engine, and grasped the lever himself. He 
ran the train, telegraphing: orders ahead at each station. The 
east-bound train reached Port Jervis, and was run to Otisville, 
twelve miles eastward, while the west-bound train was making 
its way westward at the same time on telegraph signals. At 
Otisville the east-bound train took the switch, and the other 
train passed it, reaching Port Jervis on time. This was the end 
of the old system of running trains, and was the origin of tele- 
graphic signals in running railroad trains,” 
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aete pertaining to railways affairs, previous to 1860, 
were comparatively incomplete and unsatisfactory. Even 
at the present day there is an absence of uniformity in the re- 
turns of the roads of different states, and in the reports of com- 
panies operating in given commonwealths, which frequently 
renders it difficult to obtain reliable data relating to aggregate 
results of any description. Before the sixth decade the laws of 
Massachusetts requiring definite statements relating to a variety 
of subjects, from each company, were exceptional; and the ne- 
cessity of more comprehensive information than that available 
was beginning to be recognized. The fact that Massachusetts 
required such returns from the outset, and that they were 
widely circulated, may have had some influence in promoting 
the success of some of the important New England companies, 
as they presumably helped to inspire confidence, to decrease 
the difficulty of obtaining necessary capital, and to increase the 
probabilities of judicious and economical management. New 
York was one of the first states to follow the example of Massa- 
chusetts in requiring annual returns to a state official or depart- 
ment, but partly on account of the tardiness displayed by nearly 
all other commonwealths, and the strong disposition of some 
managements to adopt a “close corporation” policy, the records 
of early railway operations are necessarily incomplete. 
In regard to 


THE TONNAGE OF AMERICAN RAILROADS IN 1860 


the information contained in the following extract from the 
preliminary report on the eighth census, shows the views then 
prevailing, and it will be seen that the calculation is largely 
based upon the returns made to the state governments of 
Massachusetts and New York:— 

“Tt is well ascertained that our railroads transport in the 
aggregate at least 800 tons of merchandise per annum to the 
mile of road in operation. Such a rate would give 26,000,000 
tons as the total annual tonnage of railroads for the whole 
country. If we estimate the value of this tonnage at $150 per 
ton, the aggregate value of the whole would be $3,900,000,000. 
Vast as this commerce is, more than three-quarters of it has 
been created since 1850. To illustrate the correctness of the 
estimate made, the following statement is added of the tonnage 
transported by the railroads of the state of New York for 1860, 
with the estimated value of the same. The classifications are 
made by the companies:— 


Kinds of freight. Beles ae et Sah 
Products of the forest.. ......... 373,424 $20 00 $7,468,480 
Products of animals.............. 895,519 200 00 179,103,800 
Vegetable food...-.......--.----- 1,103,640 50 00 &5,182,000 
Other agricultural products ...... 143,219 15 00 2,148,055 
Man iiCbUnes as cc seicis-is'b ess 20 511,916 250 00 127,979,000 
Merchandise... <c..c.cce. woes 783,811 500 00 391,905,500 
Other articles........... Pee ete che 930, 244 10 00 9,302,440 

4,741,773 $163 00 $773,089, 275 


If we make a deduction of one-quarter for duplications—a 
portion of the tonnage passing over more than one road—the 
aggregate would be 3,556,330 tons, having a value of $579,681,790. 

The railroads of Massachusetts transported for the same 
year 4,094,369 tons; or, making the deductions for duplications, 
8,070,027 tons, and having a value of $500,524,201. The num- 
ber of miles of railroad employed in the transportation of 
freight being 2,569 in the state of New York, and 1,317 in the 
state of Massachusetts, with the deductions named, the amount 
of freight transported in these states average 1,700 tons per 
mile. We have estimated the tonnage of all the railroads of 
the United States to average one-half the amount of the roads 
in these states. That this is not an overestimate is shown by 
the following statement of the tonnage of several interior 


lines:— 
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Roads. et eee diversi 

Cleveland, Columbus and Cincinnati............ 141 295, 835 
Wait ble Miata i avatarsralelsuraloistrithosaicbidetale win s sisisis ened 120 343,961 
Cleveland and Toledo: scans iesissce econ eee 147 250,483 
Michi can Centtall sc mscisce-pactes eis ss vie a cias 282 378,570 
Muchizanisouthernesm sete ee ieee crete 525 398,679 
MinoisiCentralessenaess sees ctee ares ete lee 700 496,390 
Chicago, Burlington and Quincy.............ee« 310 538,670 
Chicagoiand Rockilsland meses saeccueeeeie ose ee 228 301,668 
Galena land! Chicago®:seeieesncen .eie oes eee 259 381.188 

Dotaltnerscse tec tenote crite een nenn 2,712 3,386,393 


Average per mile 1,250 tons.” 


RAILWAY RATES IN THE SIXTH DECADE. 


Judged by modern standards the business of the trunk lines 
and other leading railways, previous to 1860, was of very limited 
proportions, and the average freight ratcs high, but the actual 
transactions represented a remarkable advance on any of the 
railway operations of preceding periods. 

The great utility of through lines as freight carriers consisted 
largely in their transportation of merchandise westward, and 
the east-bound movement of freight possessing greater valuc 
per ton than grain, such as live stock. Strenuous efforts to 
carry flour eastward at low rates, however, were made, and 
this was probably the first comparatively cheap article moved 
over long distances in which successful competition with the 
canals was established. 

The first continuous line of railway to connect the lakes and 
tide-water was that from Albany to Buffalo, now the New York 
Central. It closely followed the route of the canal, and as it 
was considered a competitor of the state works, the canal tolls 
were imposed upon all freight it carried, in addition to the 
railway charges. The state derived a large revenue from this 
source. The tax had a strong tendency to confine the freight 
business of the railroad to the less bulky and more valuable or 
perishable articles. Andrews’ report, made in 1852, says: “The 
tax was removed on the 1st of December, 1851, by an act of the 
legislature; hence the road is now brought into free compe- 
tition with the canal, and has, during the present season, car- 
ried flour from Buffalo to Albany for sixty cents per barrel, 
which is nearly fifty cents below the average price by canal for 
nearly twenty years subsequent to its opening.” 

Tn referring to New England roads, Andrews’ Report of 1852 
says:— 

“The distance from Boston to Ogdensburg is about 425 miles. 
The rates charged for the transportation of a barrel of flour 
between the two places have ranged from sixty to seventy-tive 
cents per barrel, which is less than the cost on the Erie Canal 
for the same article from Buffalo to Albany (a distance of 363 
miles) for many years after its opening.” 

The tonnage tax imposed by the legislature of Pennsylvania 
upon the Pennsylvania Railroad had an important influence 
in restricting its early operations as a through freight carrier, 
analogous to that arising in New York from the state tolls im- 
posed on the New York Central. 

In S. W. Roberts’ lecture on the Portage road he says: 
“The charter of the Pennsylvania Railroad did not authorize 
the use of the Portage Railroad, as the legislature was afraid of 
competition with the main line of the public works. There 
was also a tonnage tax imposed, to protect the business of the 
main line during the season of canal navigation, which was at 
the rate of five mills, or half a cent, per ton per mile, between 
the 10th of March and the 1st of December in every year, but 
the railroad was to be free from the tonnage tax in what was 
considered to be the winter season. Although this tax was 
modified, it was not abolished until after the purchase of the 
main line by the Pennsylvania Railroad Company.” 

Even the managers of roads exempt from such exactions 
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MISCELLANEOUS TRANSPORTATION DEVELOPMENTS. 


could not then have regarded the reduction of freight charges | 
to the low figures subsequently reached as a possibility. The 
prevailing sentiment in railway circles shortly before the close 
of the sixth decade is typified by the fact that at a convention 
held in New York, attended by officers of the four great lines 
between the Atlantic and the west, a joint report was submitted 
by the superintendents of the several roads, in which they state 
that “experience has-proved that the lowest rates at which ordi- 
nary freight can be carried to pay interest and expenses will 
average about two cents per ton per mile for heavy agricultural 
products, three cents for groceries, and four cents for dry 
goods.” Atasubsequent convention of the railroad companies 
of Ohio and Indiana similar resolutions were adopted. 

On the railways of the state of New York in 1855, the average 
receipts per passenger per mile were 1.95 cents; per ton of 
freight, 2.79 cents; per passenger or per ton, 2.38 cents; ex- 
penses, 1.38 cents. 

About 1855 the average cost of passenger transportation in 
Massachusetts was 1.062 cents per passenger per mile, and the 
cost of merchandise transportation, 3.095 cents per ton per 
mile. 

There are few, if any, reports of any extensive railway move- 
ments during the sixth decade at a lower rate than 1} cents per 
ton per mile, and it was considered remarkable that, in con- 
nection with the movement of agricultural products in the 
Western states, the competitive railways of that region adopted 
that rate, which seems to have been the “cut rate” of the 
period. 

In October, 1853, Henry C. Carey wrote as follows: “Agree- 
ably to a table now before me, when corn is worth at market 
$24.75 per ton, it is worth nothing at a distance of only 160 
miles when it is required to be carried by a wagon, because the 
cost of transportation is equal to the selling price. By rail- 
road, where competition exists, the cost of transporting the same ton 
as set down at $2.40, one and one-half cents per ton per mile, and 
there remains to the farmer $22.35, the amount of tax that he 
is saved by the construction of the road.” 

The tonnage of the Philadelphia and Reading Railroad, which 
probably carried a greater number of tons of freight during the 
sixth decade than any other railway in the United States, con- 
sisted in 1859 of 1,632,932 tons of coal and 334,609 tons of mer- 
chandise. The number of passengers was 379,406, of whom 


126,076 were through passengers. The gross receipts were 

$1,883,685 for coal transportation, $479,888 for transporting mer- 

chandise, and $365,720 for carrying passengers, the mail, &c. 

TRAFFIC AND RATES OF THE TRUNK LINES AND THEIR WESTERN 
CONNECTIONS. 


The tendency towards a reduction of average freight rates, 
and an increase of tonnage on the trunk lines and their western 
connections is shown by the following statistics:— 


PENNSYLVANIA RAILROAD AND BRANCHES. 


Year, Toeke  Tonamoved ‘Famnings, Wapenses Net, from~ 
moved. Cents. Cents. Cents. freight. 
1855.. 356,006 102,171,312 2.746 1.662 1 084 $2,805, 306 
1856.. 454,092 119,836,501 2.707 1.662 1.045 3,244,292 
1857.. 826,518 139,994,548 2.411 1.536 0.675 8,374,041 
1858. .1,046, 899 162,121,735 2.181 1.289 0.892 3,536, 206 
1859. .1,170,240 180,333,140 2.027 1.176 0.851 3,656,111 
NEW YORK CENTRAL. 
1854.. 549,805 99, 309,600 2.954 1.309 1.645 $2,943,966 
1855.. 670,073 114,827,792 3.270 1,341 1.929 3,755,320 
1856.. 932,844 165,819,708 3.046 1.542 1.504 5,052,059 
1857..1,075,589 165,515,934 3.187 1.698 1.489 5,275,876 
1858.. 925 604 161,103,043 2.635 1.374 1.261 4,244,639 
1859. .1,093, 284 187,291,130 2.162 1.281 0.881 4,049,530 
NEW YORK, LAKE ERIE AND WESTERN. 
1852.. 456,460 96,697,695 1.948 1.026 0.922 $1,883,198 
1853.. 631,039 101 626,522 2.496 1.277 1.219 2,537,215 
1854.. 743,250 130,808, 034 2.576 1.406 1.170 3,659,590 
1855.. 842,055 150,673,997 2.424 1.155 1.269 2,653,002 
1856.. 983,221 183,458,043 2.477 1,169 1.308 4,545,722 
1857.. 978,067 165,100, 850 2.457 0.897 1.560 4,097,610 
1858.. 816,964 165,895,636 2.316 0.649 1.567 3,843,310 
1859.. 869,072 147,127,039 1.621 1.344 0.277 3,195,869 
PITTSBURGH FORT WAYNE AND CHICAGO. 

1857.. 304,769 28,893,960 . 2.27 1.57 0.70 $567,686 
1858.. 285,663 35,168,323 1.90 1.32 0.58 667,269 
1859... 362,606 58,421,205 1.65 118 0.47 693,995 


On the Lake Shore and Michigan Southern 438,304 tons were 
forwarded from Chicago, in 1858, at an average rate of 2.380 
cents per ton per mile; and 69,085 tons were forwarded from 
Chicago in 1859 at an average rate of 2.292 cents per ton per 
mile. 


MISCELLANEOUS TRANSPORTATION DEVELOPMENTS. 


POST ROUTES IN 1850 AnD 1860. 
EW things illustrate more forcibly the nature of important 
transportation changes during the sixth decade, the in- 
_ crease of railway utility and mileage, and the rapidity of various 
kinds of progress than the post routes of the years 1850 and 
1860. Statistics bearing on this subject include the following:— 
: Turnpike and . 
routes, miles, routes miles, other toad” Tole) isngth in 
1850, 1860. 1850. 1860. 1850. 1860. 1850. 1860. 
Maine esas A coy ee ro Mees wetter 4hOS4 waked AG 
N. Hampshire. ... 429 COM ers LO oro ommt 780) 
Vermont...... “ Ee" Seon 60S Bodo Metibyd WAI Gey 
Massa CAMSCLisssusercue ls 200 iocseue E2400 ate L180. 9,241) 62722 
Rhode Island.. 109 ee Sagem Wess 434 363 
Connecticutia.) ssc 1) W4D)) cee 200 eee neat LvOO 2 1e0G5 
New York..... 1,191 2,893 989 160 11,217 7,890 13,397 10,951 
New Jersey.... 217 455 28 12 2,092 1,673 2,336 2,146 
Pennsylvania.. 458 1,568 .... 85 10,964 11,465 11,422 13,118 
Delaware...cs2 s+ ChY “Guen. G5od 488 454 488 539 
Maryland.,.... 416 843 .... .... 2,022 2,100 2,438 2,943 
Virginia....... 296 1,360 610 637 11,017 11,748 11,923 13,745 
NorthCarolina. 247 648 282 132 7,402 8301 7,931 9,081 
South Carolina, 247 1,054 880 175 4,327 4,269 5,464 5,498 
Georgia....... 668 1,284 358 332 5,995 5,125 6,921 6,741 
Florida...... -- 23 142 280 1,860 2,304 2,328 2,607 4,330 
ATADATNGS wieieteie reteietn ets a1 Sema cles Sensi sls, SEM ae en xl, UAE SOS. 
Mississippi.... 59 693 75 276 5,326 7,296 5,460 8,265 
Louisiana...... --» 804 1,195 1,895 2,956 5,612 4,151 7,811 
* Exclusive of railroads, 


Turnpike and 


| routes; miles, routes, miles, other road Tote) irgth Jn 

1850. 1860. 1850. 1860. 1850. 1860. 1850. 1860, 
Tennessee..... 833 21 (371 | 1,087 joi.07li at, O41. 
Arkansas...... ae are ilee! erate ac 5,463 11,723 
Pexastges ter slete eaters 78 80 2,185 7,618 16,193 7,698 18,456 
Kentucky..... seo 379) 1405 140 6)978 97,763 aay t18 eS 282 
Oionsaeeanes 280 3,401 439 187 11,548 9,267 12,267 12,855 
Michigan ..... 344 937 424 725 4,420 5,178 5,188 6,840 
Indiana, «... -- 104 1,509 5 comments 7,158 6,451 7,262 7,960 
TLTIMAOIS ss srelere ote A 2,591 é 100 10,314 7,606 10,314 10,297 
Wisconsin..... ... 907 60 4,572 5,467 4,572 6,434 
TOW asters cleletes.« 140. .... 3879 3,664 7,318 3,664 8,932 
Minnesota..... . erator 270 620 419 4,598 689 5,218 
Missouri...... Q 440 1,156 659 8,546 13,385 9,702 14,484 
Kansas. .ce.ces satel Se RO wa ee eet wae eaters Poet MONIan 
California..... .. 22 260 290 3,469 4,880 3,729 5,192 
Oregons. yasces we) on 130 «121 405 500 535 631 
Ws Territoryeish «elt areiscoy pene MUEDIOMMao ae AIG ® (istente 756 
Nebraska ices ayers ieee ca mine diaio etsbeve oan S000 One | lari 
THAD see uineen site y geen isnt caicel Fates cule anv mnie med ee 


PLANK ROADS AND STREET RAILWAYS. 

There were two developments of the sixth decade which had 
widely different destinies. One was a furore in favor of the 
construction of plank roads, of which scarcely a trace is now 
left, on account of the perishable nature of the materials used 
and the other was a vigorous start towards the construction of 
city passenger street railways, which has been followed by 
large additions to the number of such enterprises. 


MISCELLANEOUS TRANSPORTATION DEVELOPMEN TS. 
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Plank roads were in some states designed to serve as feeders 
of steam railroads, or, at all events, to act as decided improve- 
ments of the roads leading to railway stations, and sanguine 
expectations of their utility for such purposes were at one time 
cherished. A number of laws authorizing the. formation of 
plank-road companies were passed, and a few legislatures au- 
thorized the grant of state aid to such undertakings. The move- 
ment was first commenced in or about 1846, but did not assume 
very extensive proportions before 1850. Soon after that year 
it was reported that a number of plank-road companies had 
been very successful in New York and Illinois, and that they 
had earned large dividends, amounting in a few cases to the 
entire cost of the road in a single year. A number of compa- 
nies were organized in Pennsylvania and various other states. 

But it did not require much experience to satisfy the public 
that this movement was in the wrong direction, not because 
improvements of the roads were undesirable, but because their 
condition deteriorated after the planks decayed, and the pro- 
visions for keeping them in repair were generally totally inade- 
quate. 

The street railways, on the other hand, being usually laid 
down on paved city streets, with iron tracks, and catering to 
the wants of increasing populations, were frequently attended 
with remarkable and enduring financial success, and although 
very few of such lines had been in existence in 1850, by 1860 
their length and cost in leading cities were reported to be as 
follows:— 


Length, miles. Cost. 

IBQ@S0OI craic sponte ctele eaes ea iaredns Males mew Slew 67.39 $2,964,875 
NGiyg FOF Ke. ast cant ccartinvems ore oiolo iss sisia aie ota ave nee’ 61.79 5,002,835 
Bro lelyiais ota ctesjacPye_esioislosieie fel ek whieren nee a iclek 19:92 2,071,678 
PTO O KGB a rorarctw el icietus sisins vie nisitinreiein itieisieye eisiereie 1.79 32,000 
Gimcirnaa ele terete el oreielate ole «1 siete a eis/a(ale/ stele’ closers sieiarsts 17.38 403,163 
ish ited UOVEUIS 30 Sexes Rhinatn Ap Uapos soUeCSConense 26.30 576,590 
PD UAGEl lavas ieee sre te nelers ce siieisieve' stele aise sisisieie.e 148.00 8,811,700 

402.57 $14,862,840 


PRIMITIVE TRANSPORTATION MOVEMENTS WEST OF THE MISSOURI. 


While railroads had gridironed a large portion of the coun- 
try east of the Mississippi, and a few lines had been extended 
west of that river, a great wave of emigration was moving west 
of the Missouri to Kansas and Nebraska, Colorado, California, 
Oregon, and the travel and trade which grew out of this move- 
ment, and out of the Utah war, and the necessity of supplying 
frontier forts, was conducted chiefly by such primitive methods 
as had been followed a generation before by the pioneers who 
had sought homes in eastern portions of the Mississippi valley. 
The irksome nature of the protracted journeys over excess- 
ively long routes, and the time lost and sufferings endured by 
those who endeavored to reach the Pacific coast or Rocky 
mountain districts with ox teams, greatly heightened public 
interest in the 

SURVEYS OF PROPOSED ROUTES FOR PACIFIC RAILWAYS, 


which were duly described in official documents, discussed in 
Congress, and made part of the subject-matter of platforms of 
political parties. A presidential candidate was nominated in 
1856 whose leading claim to distinction was that he had been 
one of the earliest pathfinders. Five leading routes were sur- 
veyed, at the expense of the Federal government, from the 
Mississippi or its tributaries to the Pacific, and modifications 
of four of these routes were also investigated. The cost of one 
near the thirty-eighth and thirty-ninth parallels was considered 
so great that it was pronounced impracticable. The estimated 
cost of the others ranged from $68,970,000, for the line pro- 
posed near the thirty-second parallel, from Fulton to San 
Pedro, 1,618 miles in length, to $169,210,265, for a route near 
the thirty-fifth parallel, from Fort Smith to San Francisco, 2,174 
miles in length. The estimated cost of the route near the 
forty-first and forty-second parallels, via South Pass from 
Council Bluffs to Benicia, 2,032 miles in length, which ap- 
proximately represents the route of the Union and Central 
Pacific, was $116,095,000. The estimated cost of the route near 
the forty-seventh and forty-ninth parallels, from St. Paul to 
Vancouver, 1,864 miles in length, was $130,781,000. It ap- 
proximately represents the line of the Northern Pacific. Of the 
four routes considered practicable, the one nearest the south- 
western boundary of the Republic, which corresponds with the 


Southern Pacific, was the shortest and cheapest, and about or 
shortly before 1860 it was the prevailing opinion that it would 
furnish the first railway route to California. 


THE OVERLAND PONY EXPRESS. 


Meanwhile telegraphic communication had not been estab- 
lished through the vast districts west of the Missouri, mail com- 
munication was frequently dilatory and uncertain, and the de- 
sire to secure the rapid dispatch of letters between such points 
as New York and San Francisco was becoming intense. This 
state of affairs, and propositions pending in Congress, led to a 
remarkable incident, typical of the spirit of the period, which 
was described by the St. Joseph (Missouri) News in the follow- 
ing extract from that journal:— 

“Tn 1859 St. Joseph was the terminus of railroad communi- 
cation. Beyond, the stage-coach, the saddle-horse, and the ox- 
trains were the only means of commerce and communication 
with the Rocky Mountains and the Pacific Slope. In the 
winter of 1860 there was a Wall street lobby at Washington 
trying to get $5,000,000 for carrying the mails overland one 
year between New York and San Francisco. The proposition 
was extremely cheeky, and William H. Russell, backed by 
Secretary of War Floyd, resolved to give the lobby a cold 
shower bath. He, therefore, offered to bet $200,000 that he: 
could put on a mail line from Sacramento to St. Joseph that 
should make the distance—1,950 miles—in ten days. The bet 
was taken and the 8th of April fixed upon as the day of start- 
ing. Mr. Russell called upon his partner and general manager 
of the business upon the plains, Mr. A. B. Miller, now a citizen of 
Denver, and stated what he had done, and asked him if he could 
perform the feat. Miller replied: ‘Yes, sir; I will do it, and do 
it by a pony express.’ To accomplish this Mr. Miller purchased 
three hundred of the fleetest horses he could find in the west, 
and employed 125 men. Eighty of these men were to be post- 
riders. These he selected with reference to their light weight 
and their known daring courage. It was very essential that 
the horses should be loaded as light as possible; therefore, the 
lighter the man the better. It was necessary that some por- 
tions of the route should be run at the rate of twenty miles an 
hour. The horses were stationed from ten to twenty miles 
apart, and each rider would be required to ride sixty miles. 
For the change of animals and the shifting of the mails two 
minutes were allowed. Where there were no stage stations at 
proper distances, tents sufficient to hold one man and two 
horses were provided. Indians would sometimes give chase, 
but their cayuse ponies made but poor show in their stern 
chase after Miller’s thoroughbreds, many of which could make 
a single mile in a minute and fifty seconds. 

All arrangements being completed, a signal gun on the 
steamer at Sacramento proclaimed the meridian of April 8th, 
1860—the hour for starting—when Border Ruffian, Mr. Miller’s 
private saddle horse, with Billy Baker in the saddle, bounded 
away toward the foot hills of the Sierra Nevadas, and made his 
ride of twenty miles in forty-nine minutes. The snows were 
deep in the mountains, and one rider was lost for several hours 
in a snow storm; and after the Salt Lake valley was reached 
additional speed became necessary to reach St. Joseph on time. 
From here on all went well until the Platte was to be crossed 
at Julesburg. The river was up and running rapidly, but the 
rider plunged his horse into the flood, only, however, to mire 
in the quicksand and drown. The courier succeeded in reach- 
ing the shore, with his mail-bag in hand, and traveled ten miles 
on foot to reach the next relay. Johnny Fry, a popular rider 
of his day, was to make the finish. He had sixty miles to ride 
with six horses to do it. When the last courier arrived at the 
sixty-mile post, out from St. Joseph, he was one hour behind 
time. A heavy rain had set in, and the roads were slippery. Two 
hundred thousand dollars might turn upon a single minute. 
Fry had just three hours and thirty minutes in which to win. 
This was the finish of the longest race, for the largest stakes, 
ever run in America. When the time for his arrival was nearly 
up, at least five thousand people stood upon the river bank, 
with eyes turned toward the woods from which the horse and 
its rider should emerge into the open country in the rear of 
Elwood—one mile from the finish. Tick, tick, went the thou- 
sands of watches! The time was nearly up! But nearly seven 
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minutes remained! Hark! ashout goes up from the assembled 
multitude. ‘He comes! he comes!’ The noble little mare, 


the bow and makes the run of the last mile in one minute and 
fifty seconds—landing upon the ferry-boat with five minutes 


Sylph, the daughter of little Arthur, darts like an arrow from and a fraction to spare.” * 


IMPROVEMENT OF NATIONAL WATERWAYS. 


PREERE is a useful class of improvements, or aids to trans- 

portation, which has possessed varying degrees of import- 
ance at different periods, and which. began to secure during or 
shortly before the sixth decade additional attention. They are 
works conducted under the authority and at the expense of the 
United States government for the purpose of facilitating the 
navigation of the numerous external and internal waterways 
of the country. The coast lines of the Atlantic, the Pacific, the 
lakes, and the gulf of Mexico, and the channels of tidal and 
non-tidal rivers, afford illimitable opportunities for wise and 
unwise, judicious and injudicious, outlays of public money, 
which have as their ultimate object or avowed purpose the 
diminution of the dangers to which water craft are exposed, 
the removal of obstructions, the deepening, concentration, or 
enlargement of channels, and the construction or improvement 
of harbors. 

It would be impossible to assign limits to the sums that could 
be expended if the country persistently engaged in the perform- 
ance, to the fullest extent, of all the tasks involved in such pro- 
jects as have been proposed, and their logical counterparts, in- 
cluding the complete realization of this poetic conception:— 


Bid the broad arch the dangerous flood contain, 
The mole, projected, break the roaring main; 
Back to his bounds the subject-sea command, 
And roll obedient rivers through the land— 
These honors Peace to happy nations brings; 
These are imperial arts, and worthy kings. 

In connection with such undertakings many complicated 
questions have arisen, relating to the extent to which it is 
right or expedient for the general government to undertake 
internal improvements of any kind or to improve rivers and 
harbors; and the manner in which appropriations should be 
distributed between multitudinous projects. Some adminis- 
trations and statesmen have regarded certain classes of works 
as unconstitutional which other administrations and statesmen 
warmly approved. So much importance has been attached to 
these constitutional issues that they have at various periods 
exercised a controlling influence. The condition of the trea- 
sury has also affected, in a notable degree, the character and 
magnitude of the expenditures authorized at different times. 


THE CONSTITUTIONAL QUESTIONS 


began to atract attention some time after the first important 
works of internal improvement were undertaken by the Govy- 
ernment, which was during Jefferson’s administration, when 
Gallatin favored not only the construction of. the national 
road, or turnpike, but various other roads and also appropria- 
tions intended to promote the construction of canals, such as 
the Chesapeake and Ohio and the canal which connects the 
Delaware with the Chesapeake. There were then special rea- 
sons for unusual efforts to improve internal communications 
which grew out of the fact that the first great field of develop- 
ment opened after partial recovery from the struggles and 
derangements caused by the protracted war of the Revolution, 
viz., opportunities for very extensive and profitable participa- 
tion in the carrying trade of Europe, occasioned by the pro- 
tracted wars in which her rival countries were engaged while 
the United States remained a neutral power,—were waning in 
magnitude, and the necessity for increasing attention to home 
development was strongly felt. Loss of great commercial ad- 
vantages enjoyed during the Napoleonic wars threw this coun- 
try back upon its own resources and steadily stimulated nume- 
rous and diverse movements originated in various quarters 
for the purposeof increasing the facilities for internal trans- 
portation. 


In the progress of the discussion of the constitutional issues, 
four sets of theories have been promulgated, viz.:— 

First. That the constitutional objections are of no practical 
moment, and should, therefore, be disregarded, in behalf of all 
meritorious works on land or water which possessed genuine 
national importance. 

Second. That the constitutional objections could and should 
be avoided by an amendment of the constitution, which was 
the plan proposed by President Madison, who succeeded Jeffer- 
son, and who made the following reference to this subject in 
his annual message of December 5th, 1815:— 

“Among the means of advancing the public interest, the 
occasion is a proper one for recalling the attention of Congréss 
to the great importance of establishing throughout our country 
the roads and canals which can best be executed under the national 
authority. No objects within the circle of political economy so richly 
repay the expense bestowed on them. There are none, the utility of 
which is more universally ascertained and acknowledged; none 
that do more honor to the Government, whose wise and en- 
larged patriotism duly appreciates them. Nor is there any 
country which presents a field, where nature invites more the 
art of man, to complete her own work for their accommoda- 
tion and benefit. The considerations are strengthened, more- 
over, by the political effect of these facilities for intercommuni- 
tion, in bringing and binding more closely together the various 
parts of our extended confederacy. 

Whilst the states, individually, with a laudable enterprise 
and emulation, avail themselves of their local advantages, by 
new roads, by navigable canals, and by improving the streams 
susceptible of navigation, the general government is the more 
urged to similar undertakings, requiring a national jurisdiction, 
and national means, by the prospect of thus systematically 
completing so inestimable a work. And itis a happy reflection 
that any defect of constitutional authority which may be encountered 
can be supplied in a mode which the constitution itself has providently 
pointed out.” 

Third. That the constitutional restrictions were of controlling 
significance; and that the law-making powers should scrupu- 
lously respect them. This doctrine was strongly asserted in 
veto messages of several presidents, including Madison, Mon- 
roe, Jackson, and Pierce, but with special emphasis by 
General Jackson in exercising the veto power on sundry bills 
authorizing subscriptions to the stock of turnpike companies, 
appropriations for building light-houses, light-boats, beacons, 
monuments, placing buoys, and improving harbors and direct- 
ing surveys, authorizing subscriptions to the stock of a com- 
pany chartered to construct the Louisville and Portland Canal, 
and an act making an appropriation for improving the naviga- 
tion of the Wabash river. 

Fourth. That the most serious constitutional objections could 
be obviated by concert of action between the National or Fed- 
eral government, and the respective states in which various 
works of conceded importance were located, such as placing 
the Cumberland or National road, for instance, under the con- 
trol and direction of the various states it traversed; or making 
donations of public lands to Wisconsin for the improvement of 
the Fox and Mississippi rivers, or to Indiana for river or canal 
improvements, &c. 

In actual practice, nearly all possible modifications of these 
doctrines, between the extreme limits of latitudinarianism and 
strict construction, have been applied to internal and coast 
improvements by different congresses and administrations, and 
during a lengthy period nearly all interior water improvements 
were made by the respective states, only a very limited amount 
of aid being granted by the general government. 
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Grusshopper Locomotive, Constructed for the Baltimore and Ohio in 1835, 
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The real importance of the constitutional questions dimin- 
ished after the 


READINESS AND ABILITY OF PRIVATE CAPITAL 


to construct the most necessary works became demonstrated. 
This view of the subject was forcibly illustrated in an address, 
delivered by Hon. Levi Woodbury in New York in 1849, in 
which he said:— 

“T enter no debatable ground as to whose expense great in- 
ternal improvements should be made, under the restrictions 
belonging to our political systems; nor whether much exists in 
such objections as I once heard in the senate to removing a 
sand-bar at the mouth of the Mississippi—the great Mediter- 
ranean sea of some eight or ten sovereign states—that it ‘had 
been placed there by God and nature, and hence should 
remain;’ nor to what particular localities they ought to be 
applied, except that they be those of national importance to 
foreign trade or to internal commerce among the states. But 
this question will be one of diminished magnitude hereafter, as 
the enterprise and capital of our country have at last attained 
such a giant growth that where a prospect of remuneration exists, 
whether with or without public aid, mountains will be tunneled or 
cloven down, valleys filled, rivers bridged, sand-bars removed, 
and harbors excavated. Already have the iron rail and steam 
horse pierced through the White Hills, though sustained only 
by private means; overcome, in like manner, the ridges of the 
Green mountains, and are fast approaching, nothing daunted, 
the Alleghenies, and seek a passage through the gorges of the 
Rocky mountains, even to the Pacific, without fear or faint- 
heartedness, if but backed by grants of the public domain, 
which, thus applied, under proper guards, are certainly in the 
end most likely to enrich the donor most.” 

Conflicting influences have resulted in the adoption of 


A SEE-SAW POLICY, 


involving unnecessary or useless expenditures for particular 
purposes at some periods, and a refusal or neglect to make any 
provision whatever for works of great importance at other 
times. This tendency to rush from one extreme to another, 
and to spend either too much or too little money for almost 
any given object, in any particular year, has been materially 
increased by the adoption of a system of making the Govern- 
ment outlays gratuitous in nearly all cases, so that instead of 
being governed by business principles and constructing im- 
provements of the kind that would probably be of sufficient 
importance to yield a revenue proportionate to the interest of 
their cost, this element or consideration has been almost wholly 
ignored, and it depends upon favor, or temporary influence, 
whether a particular project will or will not receive any aid 
whatever, in any special year, and it is always to some extent 
uncertain how much will be appropriated at any session of 
Congress for the continuance of any work. 

The United States adopted at the outset, in the first task 
assumed in connection with the protection of nautical opera- 
tions, which was the construction and maintenance of light- 
houses, a course different from that pursued by most other 
civilized governments, inasmuch as it was the general custom 
elsewhere to impose on vessels light-house charges correspond- 
ing with the sums spent for maintaining them, while in this 


country similar exactions have not been made. In‘some re- 
spects, and at many periods, this exemption has been beneficial 
to all concerned, but it has probably led, at other periods, to a 
perilous neglect. or postponement of useful works; and the ex- 
tension of the principle of treating nearly all national improve- 
ments of waterways, and safeguards of navigation, as govern- 
mental bounties which were not to be paid for by those specially 
benefited by their use, to almost every class of oceanic, river, 
and harbor improvements, has probably given rise to much of 
the uncertainty in regard to the amount and character of the 
work performed at various periods. 

In all fundamental discussions of questions relating to the 
nature of the authority or organization that should provide the 
means for expensive improvements of the routes over which 
persons and property can be or are to be moved, one of the 
most important of the vital issues involved, is whether the 
burden of the contemplated outlay is to be partly borne by 
the particular persons and interests benefited, or wholly by an 
entire community, state, or nation; and in a general sense, it 
may be assumed that this question has practically been decided 
in this country in favor of the exemption of water carriers from 
charges based on national expenditures which are intended to 
improve the channels they use, while traffic moved over land 
routes is generally expected to pay a proportionate share of the 
cost of the improvements of the roads over which it is moved, 
either indirectly, through local taxation, or directly, in addi- 
tions to the freight bills of railway companies. 

So far as the primitive condition of water channels is con- 
cerned, this advantage of water carriers is entirely legitimate 
or a bounty of nature that is freely placed at their disposal, 
without money and without price. Formerly it conferred an 
absolute or overwhelming superiority upon localities and in- 
terests endowed with excellent watercourses, or convenient 
access to them, over all localities and interests that were 
obliged to depend exclusively upon overland methods of trans- 
portation, but this superiority or advantage has been neutral- 
ized, to a very great extent, by enormous reductions in the cost 
of land movements, and it may eventually become a serious 
question how far due regard for the welfare of the entire body 
of the American people, including many millions who reside 
at points remote from excellent water channels, is consistent 
with some of the actual and proposed national expenditures 
for river, harbor, and canal projects which are not expected to 
yield any direct return or revenue. 

Under the system now in force, the general government 
may. do any conceivable thing, or nothing, in behalf of the 
transportation interests of districts located near navigable 
waters, while little or nothing in the way of aid or appropria- 
tions from Congress can be expected by districts that are 
obliged to depend exclusively upon land routes. 

The matters thus briefly referred to gain importance from 
the wonderful extent of the actual and possible exterior and 
interior water channels with which this country has been mag- 
nificently endowed, the numerous competitive struggles be- 
tween land and water carriers, and the great differences in the 
degree in which various communities are directly benefited by 
such appropriations for the improvement of waterways as are 
usually made. 


LIGHT-HOUSES, LIGHT-SHIPS, AND BUOYS. 


NE of the first subjects over which the general government 
assumed control to the exclusion of state authority, about 

or before the time of the adoption of the Federal constitution, 
with the free consent of the states, was the maintenance of 
light-houses along the Atlantic coast. Originally they were 
few in number. The first light-house built in the present limits 
of the United States was erected at Little Brewster Island, in 
Boston harbor, in 1715-16, at a cost of £2,385 17s. 8d., at the 
expense of the General Court of the Province of Massachusetts. 
It was maintained by the exaction of a penny per ton on all 
incoming and outgoing vessels except coasters. This practice 
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of exacting from the vessels benefited by the light-houses the 
cost of maintaining them has been general among European 
nations, although of late years there are a few exceptions, 
while the United States government has rendered all its 
light-house service gratuitously. In addition to the light-house 
near Boston it is known that the ports of Portland, Portsmouth, 
Newburyport, Cape Ann, Plymouth, Nantucket, Newport, New 
London, New York, the capes of the Delaware, the capes of 
the Chesapeake, the port of Charleston, and the mouth of the 
Savannah river were all lighted previous to 1789. Since that 
period great additions have been made in the number of 
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light-houses, and in the list of other classes of available 
danger signals, such as buoys, beacons, and light vessels. 
Originally such works were located exclusively on the Atlantic 
coast, which, on account of its importance as a channel for 
nearly all extensive freight movements between the original 
states, and between this country and foreign nations, im- 
peratively needed_all the aid of the kind furnished, and 
received much less attention than was desirable. After the 
acquisition of Louisiana-and Florida, the commencement of 
extensive shipments on the lakes, the acquisition of California 
and establishment of settlements on the Pacific coast, and the 
improvement of numerous rivers and harbors, the field of light- 
house operations expanded to an enormous extent. Up to a 
period near the close of the sixth decade the total national ex- 
penditures for such purposes had been about $10,000,000, or at 
the average rate per annum of less than $150,000, while shortly 
before 1860 the annual expenditures were nearly $1,000,000. 
On June 380th, 1859, there were 491 light stations on the 
oceanic, lake, and gulf coasts, and on the shores of various 
bays, sounds, and rivers, and between 5,000 and 6,000 buoys 
and beacons. Subsequently the number of lights was greatly 
increased, especially on the shores of interior navigable rivers, 
and there has been a corresponding increase in the outlays for 
such purposes. A very useful life-saving service has also been 
established along the seacoasts. The right and duty of the 
general government to provide such aids to commerce has 
rarely been seriously questioned, and an immense amount of 
useful service has been rendered by them to water craft engaged 
in domestic and foreign trade. 


EXPANSION OF THE LIGHT-HOUSE SYSTEM. 


The extraordinary extent to which the light-house system 
has expanded since 1860 is shown by the annual reports of the 
light-house board, made to the Secretary of the Treasury. The 
report for the fiscal year ended June 380th, 1885, embraces an 
estimate of $2,144,000 for general appropriations, and $1,346,250 
for special appropriations, and it states that at the close of the 
year there were under the control of the light-house establish- 
iment the following-named aids to navigation:— 

Light-houses and lighted beacons, including stake lights, in Third, 


Sixth, and Eighth Light-house districts............... peaesicies 864 
AES MUS Tat POSWUOM neisielcleseisiolale oivisieis 0 ole elalo\ 368506 sistate eictatacels 2Y 
Light-ships for relief .............2.056 Mietaretersteleterere afiopnuanoecdeu 7 
Lighted buoysin position «..c.csscessceseccse tes hanseSde dconctie wit! 
Fog signals operated by steam or hot air........-e..ceeeeeee eeetet tl 
Fog signals operated by clock-work.......c..ceeeeeeeees a seine 131 
Beacon lights on the western rivers..... Aalaraie cistetslesisiee eletiats settccc 1,061 
Day or unlighted beacons.......... aoltielste steels fale lois 1c /<tare ie je eevee 314 
Whistling buoys in position................ ACT Pascoe ss0n 4 Shoo le 
Bell buoys in position......... BEGG BUS GeO UCODOCLIEB CCAS Aan Eee ones 35 
Other buoys in position, including 178 pile buoys and stakes in 

Fifth district, and 14 buoys in Alaskan waters................. 3,712 


In the construction, care, and maintenance of these aids to 
navigation there were employed:— 
Steam tONGers ia stesec se bieciee sielraicce AOAC IOUD EBD Wieleiaisidlejniois eis sisivie 6 PRELCd: 
Steam launches...... eieletay Sie lcletela/6\sio.s\sleieieie(eisis(s w ielele/a}e(oisio wieleis sXe. cis) LS 
AIMS CONCELSs), viv etes cis wistele oie sivicisieicleisiers ¢ Seca Rieke ievase!shalerata, sieves Bee 
Light keepers, including laborers in charge of western river lights.1,927 
Other employés, including crews of light-ships and tenders...... 663 

During that year there had been an increase of 101 lighted 
aids and 207 unlighted aids to navigation, making the number 
of the former 1,951, and of the latter 4,284, a total of 6,235. 
They were distributed améng fifteen districts, into which all 
portions of the oceanic, lake, gulf, and river regions to which 
light-house or analogous aids to navigation had been furnished 
are divided. In addition to the general supervision of the 
light-house board, each of these districts is in special charge of 
an inspector, who is an officer of the United States navy, and 
an engineer, who belongs to the engineer corps of the United 
States army. 

The number of the aids to navigation of each class which 
were furnished in 1885 on the various coasts and rivers is shown 
by the following table:— 


Atlantic Total for 

Aide andl. gulf ‘const coast, RIVER enting 
Blectricliphts Mes.teriiecesee mL” ieee meee wore 1 
First-order lights........ seees, “39 12% Free eee 51 
Second-order lights,........... 16 1 3 sae 20 


Atlantic 5 } Total for 

Aids. and sult "Spaet, cosst. Ve sent, 

Third-order lights..... BGeS EBC 26 4 21 aie 51% 
Three-and-a-half-order lights. . 3 4or 8 11 
Fourth-order lights..........- 139 16 69 224 
Fifth-order lights........ eae OS 4 31 133 
Sixth-order lights ...... 5...» BSN Aaarde 58 126 
Lens lanterns.........2+e++e0s 25 24 4 ile 53 
Range lenses..,.......++ pares ae Sk Bc Bere 7 
River lights... cists \6 stoi -- 130 5 3 1,061 1,200 
ReflectOrs!s scissors ai Ey ae 4 See 38 
Light-ships in position........ pH RO Sie ee S500 22 
Lighted buoys....c.cecesssr+s A apis aan on 4 
Total lighted aids....... 622 61 207 1,061 1,951 

Fog signals operated by steam 

orjhiotiairs ceaabb-wneere nae 3+ 16 21 praipts 71 
Fog signals operated by clock- 

SW OT Hes are ate ecetanereunlaeielevave is ey ae 5 12 131 
Day beacons..... Diaiet sis, e19 ees 270 43 iS 5 ines 814 
Whistling BUOYS. ..cccsiec aes 27 Aasias nee 35 
Bell DiOV Scars cictccicie ere eters cs ear Oko tae es 1 Bu 35 
Other buoys..... uv ulwar apenas 3,190 161 347 oe 3,698 

Total unlighted aids... .3,669 233 382 cise 4,284 
Total aids to navigation....... 4,290 294 589 1,061 6,235 


THE LOCATION OF THE DISTRICTS 


and number of aids in each in 1885 are shown by-the following 
statements:— 

The first district extends from the north-eastern boundary of 
the United States, Maine, to and including Hampton harbor, 
New Hampshire, and includes all the aids to navigation on the 
coasts of Maine and New Hampshire. In this district there 


are— 
Light-houses and lighted beacons............+s00- wae ee alee steer) De 
Day or unlighted beacons............+0 scp a 8a aay anccreteninictels eee 93 
Fog signals operated by steam or hot-air engines..........++-+-+++ 10 
Fog signals operated by clock work............ siatdie ie rele cetatesotetereietemiee 8 
Whistling buoys'in position lj... see descscoetceses cece esos sb 7 
Bell pbuoysiin positions... HGS. is, Jeeta ca. deals adultes sels 5 erent 10 
Other:buoys inzpositions 23. tases. sicmmgs aia see eae ae ee a ees 481 
Steamer Iris, buoy tender and for supply and inspection........... 1 
Steamer Myrtle, used for construction and repair in the first and 
SOCOM GIStTICtSs . «cei onsen 5 Coe: Br se oe eee 1 


The second district extends from Hampton harbor, New 
Hampshire, to Gooseberry Point (entrance to Buzzard’s bay), 
Massachusetts, embraces all the aids to navigation on the coast 
of Massachusetts. In this district there are— 


Light-houses and lighted beacons............. me eas leone cite ettes Soria: 
Light-ships in position................ Riese niet cisinetes Fis wbleetoyresmiee 8 
Light:shipsiforizelief.s. Jisgei. Haw nea etetee aces. aeeae tee Jejerelelo erate 2 
Day; orsunlighted beaconss.i2. sso «see - betes See eee Jpeutear Do 
Fog signals operated by steam or hot-air engines.................. 7 
Fog signals operated by clock work...........eseseeeeeeees ee 
Bell -boat-in position: casyaeseuee eee ae a cee SoS! 
Whistling buoys! pusition:..c.1s«a4 cose seen eee aes 6 
Bell buoys in position.......... Srepadsiic © © eis vieisielnie'sialesiemee a ieciers 5 
Other buoys'tn position. 27.1. 2..- ee eceee eels neces cone een nee 455 
Ice buoys for winter use......... Suis store ee nes SUB Gn Seo ot Pee eS 
Steamers Verbena and Putnam, buoy tenders and for supply and 
inspection -cceyiseid aslo skies oiled a be Ste lajelatey ts aisle talatenetaiales seeleaiiacee - 2 
Steamer Myrtle, used for construction and repair in the first and 
Second Gistricts\)s1iccs< cess cee a /efolalorutes etele/eraretaiet™ Siorae siormietsisios 1 


The third district extends from Gooseberry Point, Massachu- 
setts, to include Squan Inlet, New Jersey, and embraces all the 
aids to navigation on the sea and sound coasts of Rhode Island, 
Connecticut, and New York, Narragansett and New York bays, 
Providence and Hudson rivers, Whitehall Narrows, and lakes 
Champlain and Memphremagog. In this district there are— 


Light-house and lighted beacons..............+- ie.s/elainie ales’ ciersis ate 156 
Light-ships in position............. .. mene rayele sisse,aleisig Salthere sent soso 
Light-ships'for’rélief.s..2ava.e2 aret ee eee eee Seo GACodo dos = 8 
Lighted woes. cisions a alelaveteratel elatefs satel ola ovetetetn.cldieiste cigars saree ML 


Day or unlighted beacons........ -. 41 
Fog signals operated by steam or hot-air engines............ee.e06 11 


Ce ee ie eeeeeoenee 


Fog bells operated by clock work............... eiilors \oicieve wie es Sota 31 
Whistling buoysiin position... acsecaa eee eee ene coon 3 
Bell buoys in position.......... MORSE Sh\sisinieig)S sivle siece simas anne Sie o 
Other buoys in position............ 8; /s19.s aio ule v.n'elp\elejeisieieisinie oiaiene a sie Old. 


Steamers John Rodgers and Cactus, buoy tenders and for supply 
and inspection... sscrscusdeveesceerveateswererrnee Pie Meet 2 
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Steamer Fern, used for supplying with illuminating and cleansing Day or unlighted beacons...............0. 8 

materials the light stations of the Atlantic and gulf coasts....... 1 | Fog signals operated by steam or hot-a‘r engines.... oer ; ¥ - 2 
Steamers Mistletoe and Grace Darling, used for works of construc- Fog signals operated by clock work........ y a scoiatater eters eteieiare 5 

tion and repair of light houses, fog signals, &c...........- seeeee 2]| Whistling buoys in position............s0cceeeeces 2 

The fourth district extends from Squan Inlet, New Jersey, to ee buoys in position............... dS ononiGnadonaandtonc: eletee Oa 
and including Metomkin Inlet, Virginia, It includes the sea- | Stoner Achogae fee cney and for supply and inspection... ..... : 
coasts of New Jersey below the Highlands of Navesink, the eighth districts, ee a ene 1 
bay-coasts of New J greay and Delaware, navigable route of the Schooner Mignonette, for construction and repairs in ie ai 
Delaware and Schuylkill rivers, seacoasts of Delaware and| and ele bubndishricts se. acet cane cotter eet io cece oe ae 1 


Maryland, and part of the seacoast of Virginia. 


In this dis- 
trict there are— 


Light-houses and lighted beacons.........secsceecceeees Hee sauene 46 
PPeheE Sips ME NOsiOn sete sree s ce ae eos eee oe es eee ck wee elee 4 
Light-shipforrelief, J. tvesss cs tose cs et ceheeet a.) Dome taectecc et. 5 1 
Day or unlighted beacon..... stares fafa aivieveiete sera a. tate Tetararela sieiace Sets oles 1 
Fog signals operated by steam or hot-air engines............e0.00% 3 
Hog'signals operated by clockwork. 5. js 5)1es28 vice ose wale ceseenees 7 
Whistling buoys in position.......... pi iaaissisie slam lositc ainieraiecioets 3 
Bell buoys in position........ eis tisla ore SD COUCH en OCcInC ae Tartar 2 
Tron ice buoys in position...............+- mlassloiceiiarainicic siasiieee isa 3 
Otier DUGV SME POS MOI ota icc ec stes teleseiee aitiate secisie'e fos these etege 158 


Steamer Geranium, buoy tender and for supply and inspection.... 1 


The fifth district extends from Metomkin Inlet, Virginia, to 
include New River Inlet, North Carolina, and embraces part of 
the seacoast of Virginia and North Carolina, Chesapeake bay, 
the sounds of North Carolina, and the James and Potomac 


rivers. In this district there are— 
Light-houses and lighted beacons................0. sodcaauno7ds 93 
Daviornanliphtedubeatons. os :< «:<joctanabis)o Seicivisiawinin sa snivie seem h vers 12 
Fog signal operated by steam engine.........2.....-ecee eee eeeee 1 
Fog signals operated by clock work.............. Sofie crakeleisteaniaseyess 53 
Lighted buoys in position.............. siete teinietencioisayes SGuaitalsiereieie 2 
NV AIStLIMBIbUOV AM NOSION ss = Nass ta veasceecen ccs cones tee ccss Hoop yids 
Bell: buoysin position... f.5..0. 66 Rava ee OSes 6S as ater o eres 2 
Other buoys in position, including pile buoys and stakes......... 1,036 
Steamer Jessamine, used in construction and repair.............- 1 
Steam-launch Nettle, used in construction and repair............ 1 
Steamers Holly and Violet, buoy tenders and for supply and in- 
SPCCHON son:0/-alsjeislo' sw Seneh inisieisivieteinis id= fe tisoleinisteYesioie vie ieiss\oysieisisinicss 2 
Steam-launch Bramble, used to supply gas to the beacons in the 
sounds of North Carolina....... SeSnNee Rca gaenenedsns Senses 1 


The sixth district extends from New River Inlet, North Caro- 
lina, to and including Cape Canaveral, Florida, and includes all 
the aids to navigation within these limits on the coasts of North 
Carolina, South Carolina, Georgia, and Florida. In this district 
there are— 


Light-houses and lighted beacons.........ee..eeeeeeees Posane Seren tlO 
Light-ships in position............ nia sie elatetwialaiaefoiete wisiese's) aire aie cccoee 8 
Light-ships for relief.......-.+sc-ssecessers « mialsieielelaiale Rocbec conse, 2 
Lighted buoys in position............++++8 ie lelerainis orate wisi ints alin 1 
Day or unlighted beacons..............+. SAO aT see PreseicselsIniselis «. 22 
Fog bells operated by machinery...... Mi aleKeNGis sive eayEteis slave. sialeraeie’e%bi0< 2 
Whistling buoys in position.............. Bite atcm eee nesses canoes ee 4 
Bell bUGysS In Position... 26s cc eset ec ewececccscessessscenscseens rye 
Other buoys in Position... ....scccecscsscseccseccccccscrcvecces 258 
Steamer Wistaria, buoy tender and used forinspection and supply.. 1 
Schooner Pharos, used for construction and repair................ sl 


The seventh district extends from just south of Cape Canaveral, 
Florida, to the mouth of the Perdido river, Florida, and includes 
all the aids to navigation on the Atlantic and gulf coasts of 
Florida within these limits. There are in this district— 


Light-houses and lighted beacons. .......--.++.+++eeeeees sleieiaisie(eo'e 19 
Day or unlighted beacons......... Blo raietatate stoteie siaie nfolere walnicisietetarcterei2 40 
Whistling buoys in position.........+0+-+esreeee asthe aes Shanaccoa 
Other buoys in position..........--.. -- Sank onarooud Biveloaiisiohes, 201 
Steamer Laurel, buoy tender and for supply and inspection........ 1 
Steamer Arbutus, used for construction and repairs in the seventh 
and eighth districts......... Ba leiele sleleiern/ mae a ales Sale Were talsialalshere pte sTaie 1 
Schooner Mignonette, used for construction and repairs in the 
seventh and eighth districts.........-..... Pi dare srartaite cies sie ere ets 1 


The eighth district extends from the mouth of the Perdido 
river, Florida, to the mouth of the Rio Grande, the southern 
boundary of Texas, and includes all the aids to navigation on 
the gulf coast within the above limits, and the Mississippi 
sound, lake Pontchartrain, lake Maurepas, and the Mississippi 
river below New Orleans. In this district there are— 
Light-houses and lighted beacons (including six stake lights on the 


Mississippi river).....---.--- qau0 césdnndoeouneoanc suocuooenasns 55 
Light-ships in position..........+++.+++- Eesistel ievelavelelalem atelvis 


[No report of the ninth district was made in 1885, but the 
creation of a new district was recommended. | 

The tenth district extends from the mouth of St. Regis river, 
New York, to and including Grassy Island, Detroit river, Michi- 
gan, and embraces all the aids to navigation on the American 
shores of the St. Lawrence river, lake Ontario, lake Erie, and 
the Detroit river, within those limits. In this district there 


are— 

Light-bouses andilishtedsbeacons mace acaeeeeies cekiteee ate cee cece 67 
Fog signals operated by clock Work. .j06<0so<6ccesceieccicssceccece as 
Buoys in position...... qaenas dasardnae Breiselorniatars SHeDae dE aa accdcuor 164 
Steamer Haze, buoy tender and for supply and inspection......... 1 


The eleventh district embraces all aids to navigation on the 
northern and north-western lakes above Grassy Island Light 
station, Detroit river, and includes lakes St. Clair, Huron, 
Michigan, and Superior, and the straits connecting them. In 
this district there are— 


Light-houses and lighted beacons........ esa) aisisleie,steselevaisioes Siavetrepiotatee 140 
Day, or unlighted beacons sssi-i-s10015 ccreeinseie eaisiniee « Yetuandodnan acer 1 
Fog signals operated by steam............00.sseseeeee niaeteisttelsstetees 21 
Hor'signals ‘operated. by Clock Work. icecjes sciences ose cceresieces tt 7 
Bell buoy in position........seeee00- Mc etety bs aaieees Sse elect 1 
Ocher bUOYsIM POSItLOR ss oreietie cteleicrets clatter ciaiererels aitiarstaleweteleelsvecteete stole 183 
Steamer Dahlia, buoy tender and for supply and inspection...... oe i 
Steam barge Warrington, used for construction and fepair......... 1 


The twelfth district extends from the boundary line between 
California and Mexico to the boundary line between California 
and Oregon, and embraces all the aids to navigation on the 
coasts and bays of California. In this district there are— 


Light- houses and lighted beacons......... slojtieiole wiersie ce farstersiate e/cYerets . 22 
Dayrowmualishted peaconsecleasiec steer eels ctelstaleicaricre slaisiers Boosscaccn 28) 
Fog signals operated by steam or hot-air engincs..... alste etelers Sted! 73 
Fog signals operated by clock work...........+++ Sheena niaugod 3) 
WiRistling DUO ys mi POSItIO Mop ere atelereraio = elein orelele lelale\olelavelarers saiichiele LO 
Buoysin position ss. csesieicves claerisicicre niaieis spYeneesietetel asia sicker eT te . 34 


Steamer Manzanita, buoy tender and for supply and inspection.... 1 

The thirteenth district extends from the southern boundary of 
Oregon to the boundary between the United States and British 
Columbia, and embraces all aids to navigation on the Pacific 
coast of Oregon and Washington Territory, and in the Columbia 
and Willamette rivers, straits of Fuca and Puget sound. There 
are in the district — 


Light-houses and lighted beacons,.......ssqeesrcsscscccsaceccreess OD 
Day or unlighted beacons..... Spaceac lelsialeoie sieisie(aieieeiiiesGleciate . 14 
Fog signals operated by steam............ Detlenerswisceics A Gansuanes 4 
Fog signals operated by clock work.........+..++0- Sate ae Manco 2 
Whistling buoys in position......... Sleisierciere i elajeletnrers sicrereera(ete sioleras)emmee 
Other buoys in Position.........ceeccecccecserceccreccsceescesees 127 
Steamer Shubrick, buoy tender and for supply and inspection Laas 1 


The fourteenth district extends from Pittsburgh, Pa., to Cairo, 
Ill., a distance of 964 miles, and embraces all the aids to navi- 
gation on the Ohio river. In this district there are— 

Fixed beacon lights.... 
Floating beacon lights..........+- sicieiisinvs c eielevelaslevajsisiave este 'e\crsiolers stele 22 
Steamer Lily, for supply and inspection.......... she 

The fifteenth district extends on the Mississippi river from the 
head of navigation to New Orleans, on the Missouri to Kansas 
City, and on the Red river a distance of 8 miles, being, in all, a 
distance of over 2,500 miles, and embraces all the aids to navi- 
gation within these limits. In this district there are— 


Bie eleie\e in ctaleelerers siecle voveieiere Ssbotnocouseusacaod: 1) 


cecerecccce SOE ee 


Beacon lights.........+ ataula(eorere vierels sreleth aioe state cinrate agiticdo ae S Apaey 
Steamer Joseph Henry, for supply and inspection............... 55, Uh 
Steam launch Ivy, for supply and inspection........ SaEnAnosiecaoo. a 


It will be seen from the above statements that the operations 
of the light-house system not only include a variety of appli- 
ances for aiding navigation on all national oceanic, gulf, and 
lake coasts, but also many river lights, the number of the latter 
in 1885 being 1,200, and the rivers illuminated including the 
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eee Se 


i So ee eS 


Hudson, Delaware, James, 
Missouri, and Columbia. 


The aids furnished are necessarily, to some extent, in a| acter, or both respects, 


Potomac, Ohio, Detroit, Mississippi, | but with a marked tendency to a notable improvement at 


nearly all points, at all periods, either in their number or char- 
and as new methods of lighting have 


transition state, as they are liable to decay or various injuries, | been devised they have usually been promptly adopted. 


LIGHT-HOUSES AND LIGHTING APPARATUS. 


THe first great task presented was the construction of light- 
houses, some of which are in localities that rendered their 
erection peculiarly difficult. At first a style of architecture 
resembling that of the first light-house in the country was closely 
adhered to, consisting of a solid stone edifice circular or taper- 
ing, with the smallest diameter possible for the construction of 
a spiral staircase and just enough space on the top to provide 
room for such lights as were necessary. But during later years 
various deviations from the old style were authorized, some of 
which consist of the erection of light-houses of a class best 
described by their title of iron skeleton tower light-houses. 

An article on light-house engineering, as displayed at the 
Centennial Exhibition, written by J. G. Barnard, of the United 
States army, and published in the Transactions of the Ameri- 
can Society of Civil Engineers, states that the light-house on 
Minot’s Ledge, a body of rocks at the entrance to Boston harbor 
was, at that date, “the most important engineering work that 
belongs to our light-house system, and indecd it ranks, by the 
engineering difficulties surmounted in its erection, and by the 
skill and science shown in the details of its construction, among 
the chief of the great sea-rock light-houses of the world.” On 
account of these difficulties, he states that “the structure was 
made solid (around a central wall) up to the level of the en- 
trance door. Above that there is a hollow, cylindrical space, 
fourteen feet in diameter, arched over at the level of the cornice. 
This space is divided into five stories by four iron floors. These 
five compartments, and a sixth, immediately under the lan- 
tern, constitute the keeper’s rooms, store rooms, &c.” Work 
on this structure was commenced in 1855, and several years 
were required for its completion. 

Another class of light-houses, of which more than fifty had 
been constructed before 1876, are known as screw-pile light- 
houses, from the manner in which a foundation is secured in 
sand shoals, or other formations in which peculiar difficulties 
exist. The first structure of this class was erected in 1847-50 
at Brandywine shoal, near the mouth of Delaware bay. 

In other instances foundations are secured by ordinary 
methods of pile driving, or by excavations of rocks. 

The height of light-houses varies greatly with the require- 
ments of different localities, and in the cases where an eleva- 
tion of at least 150 feet is necessary, special efforts must be 
made to obtain a secure foundation, and all other elements of 
stability and well-devised interior arrangements. 

Other light-houses rise only a comparatively small distance 
above the surface of the surrounding or adjacent waters. One 
of this class, on which a fog whistle operated by steam is used, 
in addition to the display of lights, was completed in 1885. It 
is located at the west end of lake Erie, at the mouth of the 
Detroit river. The foundation pier is composed of a:crib built 
with 1212-inch timbers, with solid bottom of same-sized tim- 
ber, both sides and bottom being calked, the whole filled with 
concrete to within 4 feet of lake level, the cut-stone masonry 
facing, backed with concrete, rising 11 feet above the same 
level. 

The tower is located on the south end, and is the frustrum of 
a cone 32 feet high, forming 4 stories, surmounted by a main 
gallery deck, a cylindrical watch room 10 feet in diameter and 
8 feet high. The lantern is ten-sided, and of the fourth order, 
of the standard pattern. The fog-signal house is located on 
the north end of the pier. The fog signals are in duplicate, 


consisting of a 10-inch whistle, a 30-horse power locomotive 
boiler, a 4X9-inch vertical engine, whistle gear, whistle valve, 
force pump, and inspirator. There is also a boiler-iron water 
tank of 50 cubic feet capacity, sufficient to fill one boiler with 
water. 

In connection with the lighting of rivers a class of lights 
peculiar to the United States, known as stake lights, and which 
are used extensively on the Mississippi, Missouri, and Ohio 
was adopted. They were substituted in lieu of permanent 
structures, on account of the variability of the channels of 
these rivers. They consist of a large lantern or locomotive 
head-light suspended from a post or wooden scaffolding easily 
removable, and generally called a stake, on the banks, the posi- 
tion of which may be shifted to correspond to the shifting of 
the channels. 


IN THE LIGHTING APPARATUS 


used in the light-houses of various grades remarkable progress 
has been made. With the increase of the number of light- 
houses along the coasts the objects to which they were applied 
extended from indications of the entrances of important rivers 
and harbors to an illumination of the entire coast; and it be- 
came necessary that means should be devised for enabling 
mariners who were approaching American shores to distin- 
guish between the different light-houses. For this purpose, as 
well as to increase the aquatic area that can be illuminated, 
when necessary, a variety of ingenious devices have been in- 
vented and applied. The methods of creating distinguishing 
features include the following:— 

(1.) By grouping; that is, by building two lights in close prox- 
imity to each other, so far apart that at any distance they 
will appear separated; and sufficiently close, that they will 
always be recognized as belonging to each other. 

(2.) By means of colors (red, blue, and green light.) 

(3.) By means of giving the light a varying intensity, in such 
a way, that within a certain period of time it decreases from 
greatest brilliancy to entire darkness, and then again increases 
to greatest: brilliancy. 

This latter method is the one most frequently employed. 

Various illuminating fluids have also been used at various 
periods and places, but mineral oil has of late years been gen- 
erally used, although an electric light was successfully intro- 
duced in Hell Gate channel, near the city of New York. The 
varieties of lights produced in the stationary light-houses of 
the United States are chiefly the following: 1, fixed white; 2, 
fixed red; 3, flashing white; 4 flashing red; 5, flashing white and 
red; 6, fixed white, varied. by white flashes; 7 fixed white, va- 
ried by red flashes; 8, fixed white, varied by red and white 
flashes; 9, flashing red and white. These forms are further diver- 
sified by variations in periods of intensity or other methods. 
Aside from the use of glass of various colors, and lamps of 
great illuminating power, the desired effects are produced by 
scientific combinations of reflectors or refracting apparatus 
worked by clock-work. 

- Independent of the aids to navigation furnished by lights 
there are a number of fog signals operated by steam, hot air, Or 
clock-work; a considerable number of day beacons, some of 
which consist of wrought-iron shafts painted in colors that will 
attract attention, and a large number of buoys classified as 
whistling buoys, bell buoys, and other buoys. 


THE COAST SURVEY. 
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THE COAST SURVEY. 


fete characteristic uncertainty of governmental operations 

relating to transportation requirements is illustrated by the 
protracted postponement of efficient measures for surveying 
the extensive coasts of this country, and detecting their hidden 
dangers during one period, and large outlays of questionable 
utility at other periods. It now seems almost incredible that 
the first attempt to organize a national coast survey was made 
in 1807, and that despite a considerable amount of discussion 
and preliminary efforts, intermingled with a few actual labors, 
a quarter of a century elapsed before a coast-survey system was 
finally established at first under the direction of F. R. Hassler. 


Still more time was required to secure the establishment of a. 


comprehensive mode of procedure, which began with the ap- 
pointment of Prof. A. D. Bache, in 1848. Under his direction 
extensive operations were skillfully and economically con- 
ducted for nearly an additional quarter of a century. An im- 
mense amount of useful work was performed under the direc- 
tion of his successors, but comparatively recent operations of 
coast-survey superintendents have been severely criticized, 
partly on the ground of inefficient or careless management. 

An abstract of a report presented to Congress in May, 
1886, by a committee of which representative Herbert, of 
Alabama, was chairman, says that “in regard to the coast and 
geodetic survey, the report refers to the fact that after an ex- 
penditure of over $24,000,000 and an existence of more than 
three-quarters of a century it has not even completed the first 
survey of our coast line. The loose and corrupt management 
which was discovered by the investigation under direction of 
the Secretary of the Treasury last summer is alluded to and 
many of the incidents of extravagance specified. The report 
then shows that the bureau has sought scientific methods 
instead of practical results, has made slow progress, has in- 
dulged in unnecessary and expensive topography which cost 
about $250 per square mile, and that the dangers of the sea 
have been neglected. 

It is recommended that the coast survey should be under 
the Navy Department for various reasons, chiefly because such 
surveys are under the conduct exclusively of the marine minis- 
tries in Great Britain, France, Germany, Italy, Austria, Japan, 
Sweden, Holland, Chili, British India, Portugal, Denmark, 
Spain, Russia, Belgium, Norway, and Java (East Indies.) In 
fact, it is believed that in no country except the United States 
can such a survey be found conducted in other departments.” 

A controversy had arisen, partly from a desire to secure a 
transfer of the direction of coast-survey operations from the 
Treasury Department to the Navy Department, and partly 
from a feeling among officials connected with the geological 
survey, that there had been undue interference with its opera- 
tions. The nature of the issues raised, and character of the 
complaints made, are indicated by the following article from 
the Boston Journal, on 


THE METHODS OF THE COAST SURVEY. 


“Tieutenant George I. Dyer’s paper on ‘The Survey of the 
Coast,’ reprinted from the proceedings of the United States 
Naval Institute, makes a strong presentation of arguments for 
transferring the work of the coast survey from the Treasury to 
the Navy Department, and for carrying on the work with a 
closer regard to the needs of navigators. In every other coun- 
try save our own this work devolves, as a matter of course, 
upon naval officers. From 1834 to 1836 it was conducted by 
the Navy Department, but since the latter date has formed a 
part of the Treasury Department, constituting practically an 
independent bureau. Several things have resulted. The work 
done has been very costly; it has been needlessly minute; it 


has had about as much to do with topography as with hydro- 
graphy, and that part of the work which really pertains to the 
coasts, and which is necessary to the safety of mariners, has 
been delayed by the pressure of work of a different sort, which, 
whatever its scientific value or interest may be, is foreign to the 
original purpose of the survey. The present title, Coast and 
Geodetic Survey, was not legalized until 1879, although an act 
was passed in March, 1871, which legalized the determination 
of geodetic points in each state of the Union and across the 
continent. Assistant Baker, of the survey, testifies that ‘since 
the creation of the survey by the act of 1807, the field of the 
survey’s operations has been gradually extended, until it now 
by law embraces the entire United States and the waters off 
the coast to a limit incapable of sharp definition.’ The result 
of this large extension of the field is that the coast of the 
United States is not yet surveyed, and there are portions of it 
where any vessel venturing is subject to risks which, at this 
time, nearly eighty years from the commencement of the work, 
place a high degree of culpability on this organization. On this 
point Commander Bartlett says: ‘The triangulation carried on 
by this organization has been of the most refined and expen- 
sive character. The topography has been executed with the 
utmost elaboration. The character of its work, from a scientific 
standpoint, cannot be assailed. But in the meantime the ‘sur- 
vey of the coast’ has dragged along, and no time is yet set for 
its definite completion. 

For the reason, then, that the accomplishment of its princi- 
pal object was being delayed—indirectly, perhaps—this or- 
ganization assumed a grave responsibility in not changing its 
methods long ago. 

From the standpoint of the sailor, who has to venture into 
unknown waters, how can the expenditure, by this organiza- 
tion, of millions of money for purposes more or less foreign to 
a coast survey be justified?” 


DIFFICULT NATURE OF SOME OF THE LIGHT-HOUSE AND COAST- 
SURVEY OPERATIONS. 


A considerable proportion of the labors performed in con- 
nection with the construction and maintenance of light-houses, 
and the coast survey, required a large amount of scientific 
knowledge, and in the prosecution of the extensive works by 
which additional protection has been furnished to the coasts, 
channels, and harbors of this country a number of important 
improvements were, from time to time, devised which reflect 
great credit on their originators. The general fact that all 
classes of modern transportation movements are largely based 
upon the application of scientific principles to the prosaic but 
vitally important work of moving persons and property usually 
receives less recognition than it deserves, and there are few 
fields in which a higher range of intellectual effort has been 
required than those directly connected with the protection of 
the cargoes and seamen that traverse the vast distances em- 
braced within water channels of the United States. If erroneous 
methods have sometimes been adopted, they are probably due, 
in a great measure, to the inherent defects of governmental 
efforts to perform. complicated tasks, which are not subjected 
to the contemporaneous criticism of parties who are obliged to 
defray a material portion of the expenses incurred. It is possi- 
ble that the lavish bounty of the nation, in such matters, may 
be carried to an extent that finally thwarts the original objects, 
and something like this must have occurred if the assertion is 
well founded that an expenditure of $24,000,000 for a coast 
survey has not been found sufficient to secure a reliable survey 
of the coast, despite the unquestionable ability of a large pro- 
portion of the men who were entrusted with the performance 
of that task. 
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RAILWAY CONSTRUCTION FROM 1860 TO 1869. 


OR the first time.in the history of American construction, | 20,109.63 during the ten years ended with 1859, the civil war, 
one decade witnessed a smaller amount of additions to | for a time, leading to a total cessation of new construction in 
mileage than its predecessor, the gross amount being 16,090.36 | many portions of the country. The new mileage of the seventh 


miles during the ten years ended with the close of 1869, against | decade, in each group, each year, was as follows:— 


1860. 1861. 1862, 1863, 1864. 1865. 1866. 1867. 1868, 1869. 

Total United States........... sealers 1,497.72 1,015.85 720.00 573.90 974.40 818.72 1,403.58 2,540.68 2,467.86 4,102.65 
I. Maine, New Hampshire, Vermont, Mas- 
sachusetts, Rhode Island, and Con- 

MECHEUE reer tecnica eel ece sisreistciere ae ae 5.79 61.21 3.97 15.70 33.74 39.04 56.93 81.42 84.49 93.87 
II. New York, Pennsylvania, Ohio, Michi- 
gan, Indiana, Maryland, Delaware, 

New Jersey, and Districtof Columbia. 242.18 113.23 399.90 440.40 406.25 372.13 543.61 724.75 513.66 1,108.76 
III. Virginia, West Virginia, Kentucky, 
Tennessee, Mississippi, Alabama, 
Georgia, Florida, North Carolina, and 


South Carolina.......... Ssooddodcuse 777.81 578.05 132.00 27.10 2456 10.75 26.50 452.10 336.44 511.43 
IV. Illinois, lowa, Wisconsin, Missouri, and 
MMIII GSO Asin sere was sfevcteteeic ois aioe ee en eeetOn de 161.51 184.13 56.30 331.70 278.95 326.82 768.54 579.93 1,475.57 
V. Louisiana, Arkansas, and Indian Ter- 
MALO Yiceiare aiersisieiste'ereiere cle hicibaceve/a ei saie/a -- 103.00 61.60 aise ASS Cond ates 19.40 elaine piaiee 


VI. Dakota, Nebraska, Kansas, Texas, New 
Mexico, Colorado, Wyoming, Mon- 
tana, Idaho, Utah, Arizona, Califor- 
nia, Nevada, Oregon, and Washington 124.17 40.25 .... 34.40 151.15 117.67~> 430.32 513.87 953.34 913.02 


The names of the companies reporting this new mileage in 1880 were as follows:— 


Group I. THe New Eneianp States, 1860. 1861. 1862. 1863. 1864, 1865. 1866. 1867. 1868. 1869. 
Bangor and Piscataquis........ ereieiclaiers Boog. onoc saiere Soot Boot aeiare soc bas faoks areas 40.00 
Boston, Clinton, Fitchburgand New Bedford .... Soa hens Boe 13.97 
Boston and Lowell...... Soe ae SDOL SAD, Meee erste 2:37 oon Sets Ree paren Ee cisse Ss 
(COMCORG = aatciesiele Wis clsiniaaicin s/2aistt ess sisi isitisisceie ia ne 2.00 ails sane AAG een, See geese ae 
Concord and Portsmouth................ crete NAG 11.46 Bere seiye sora Sah aor Sees Re 
Connecticut and Passumpsic Rivers......... sees Aer Estee sere 10.00 Bee id ide 5.00 aoets 
Dexter'and Newport...2.....0.scccescsccse “36 6 erat aiece ane Sap sete Seis wane 14 00 wd cle 
Hastern (of Massachusetts)............. te: AC00" WORSE < oe eS Pe dks, ae aie 
European and North American............. Sette USK ee tutors sieieia fae Se56 scoe 26.71 31.29 
Fall River, Warren and Providence ........ 5.79 aaete vice Borer 456 Bialara SA Slee BACs 
ELAR OV.OLy TAN Chis alerayacteteieteeissieicieiesiecsiayencleies state ior cts isis sisters Sars asides aa achic 7.78 are 
PR OWSACOMIGCs ccs orsiliessce « cie)s aleinialepinie!s nipiasei=(4ie1<i9/e Beers dance Sraieie Hone pales ase intel) ose bese 3.00 
Maine: Central encase sscicleisissiercteisleciciere 6 Ann See Gas 31.00 Sersse cma Scart 3.00 aasis aise ee Reet 
Milford and Woonsocket.....cccecsescessee Siaieve eae mets Bost Siaxie seta pee eas 3.88 ssa 
New Canaan secctorccsvic occu siccics oct sss ness sitive areas Tat ones Sects atic Bias mene 8.30 
New Haven and Northampton.............. a0 Pets ABE fare Sade 7.49 
New London and Northern.......,........- mi Sas eee star mee eae ana 14.96 
New York and New England............... siete L275 1.60 10.90 Arete Revers 9 40 20.70 errata 
New York, New Haven and Hartford....... anoe s3u6 aeiare tea Bote 3.20 Seer é a5 © 
Old Colony........ eravatetatstalelersteloie aisisreisisicleie(eis sisvaye Bras S65 eves 18.74 18.84 33.56 ae 
Portland and Oxford Central........ aiehetslelain cares RECS ates oe shane —— mins 27.50 esi 
Portland and Rochester.......... eit ewarsione ate eee ence sane ei stelsieee L400) ys ine 
FROCK VILIGie etas ceemeceoeeeeceeiscs escent ok Sa08 rove 4.80 anne eer aienete S008 asbe 
South Manchester)... .cesccscsews sete sieists's asters arene Aiea Sate aaa Siac eee: ‘iat Se 2.25 
Suncook Valley........ wale etalesiattes SOaer RAC Baers ee inidle ne Sta Tt Seer ae oh 17.33 
Troy and Greenfield and Hoosac Tunnel.... _.... aie sites a eee Sees doch peti 13.26 16.33 eRe 


Group II. New York, PENNsyLvVANIa, 
Ouro, Micuiean, InprANA, MARYLAND, DEL- 
AwARE, New Jersey, District or CoLumstia. 


AGITORABCK neice rclcisrs'e's = sleisieireis'e eretete le Veletereicte soele Jews eae obo Soni ei) ae Sgits< 12.00 12.00 
Albany and Susquehanna.............. ago anu sees 8.00 32.00 10.00 37.00 21.00 17.00 sees 22.11 
Allegheny Valley..... RODTOOSC ULC OOCOAOD DAO bose seid ate ce ric 10.00 14.00 F 
Bald Eagle Valley........ erale eiatelsteistelete Coane, | GOOD cule Gis OO OTE stele 6 soee : 
Belvidere-Delaware......s.seesseccersccces sees sa0e nie 3.24 ajiere ‘ as: 

Brook field .Coal. ica. jves ccissiteccices seesoinde oe syste 2.09 etoace sarah 

Brooklyn, Bath and Coney Island........ Ag S000 Sacra osce me Ro meme seis i: 
Brooklyn and Montauk...............0.. Gum ©0068 Beier eYelsis C08 eras nan mils - 51.58 ee 
Brooklyn and Rockaway Beach............ versie biictiiadulnei see Aope. “aso 3.50 aI “0% i, 
Buffalo, Bradford and Pittsburgh....... pelos) oe shelate Shop ie eres cane foxes ZO. OTe ee me posts . 
Buffalo, New York and Philadelphia.......  .... Pet sere Ja metre vee Boas 16.49 SAae 

Camden and Burlington County............  ..-- Scape Beier aabss Aart Sean 29.61 a 
Catasauqua and Fogelsville........ssesceee eves pi) rue? Oacs HON Ange 2.00 awit 2.00 
Catawissa........... oe'sie sie EEKIGOOOOONUOORSG Cone pacts ace saiscs DAS hrs Bass eeee 

Contral of New Jersey ices sis0eatirelence cciceics aries Rratata atlas Sogo alt) saath ABS wee Hie 6.20 
Chester inwaascsee ss cesses otaelnie ¢aleiele staistoteiets S003 eeaie!) | ones ©, ncolsie ant Se Tote Meme pee Sent 10.00 P x4 - 
Ohester: Creek sites isiea cress 2eic.c bias ereretorsinesss Sisto oods quae aaeis Sacre Rete : i 7.25 
Chicago, Cincinnati and Louisville....... vee arse mele ees ao) ate ne 41.47 
Chicago, Detroit & Can. Grand Trunk Junc. ..... OC oon satiag . aobs tees fan ial 62.80 
Cincinnati, Hamilton and Indianapolis,.... 5.50 8.00» (14.30 react ae tae si alletere soc 17.80 39.30 


Decade. 
16,090.36 


476.16 


4,865.05 


2,876 74 
4,410.22 


184.00 


3,278.19 


Decade. 
40.00 
13.97 

2.37 
2.00 
11.46 
20.00 
14.00 
4.00 
58.00 
5.79 
7.78 
3.00 
34.00 
3.88 
8.30 
7.49 
14.96 
55.35 
3.20 
71.14 
27.50 
14.00 
4.80 
2.25 
17.33 
29.59 


49.00 
142.11 
24.00 
53.87 
3.24 
2.09 
7.25 
51.58 
3.50 
25.97 
16.69 
29.61 
12.00 
2.48 
17.70 
10.00 
7.25 
41.47 
62.80 
84,90 
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Cincinnati, Indianapolis, St. Louis & Chicago 
Cleveland and Mahoning Valley 
Clove Branch. ......0... 


Ce ra 


Ci i i ed 


Columbia and Port Deposit ........... .... 
Columbus, Chicago and Indiana Central.... 
Columbus and Hocking Valley....... wereiaters 
Connecting..... iscens eisletatetn ava)sie ia ieiciere 
Corning, Cowanesque and Antrim.......... 
Cumberland and Pennsylvania............. 
Delaware....... Pia (aieleistsla(aje tie wisleleiee eiatstareleriee 
Delaware and Chesapeake....... ; 
Delaware and Hudson Canal........... wares 
Detroit, Lansing and Northern 
Dorchester and Delaware................008 
East Brandywine and Waynesburg......... 
East Mahanoy............. siamgetinns <welele s/aiviere 
BEASLOPMVONOTE Sion es cslesictog ts eetoAdes s-0e cece 
Ebensburg and Cresson........ ...sssecees 
Eicejand, Pittsburghiy.2.. 2.0 cevewece. «lesion 
Evansville and Terre Haute................ 


eer ew ene 


tee e tere ewes 


Flint and Pere Marquette..... Beige ie sqRn8e 
Flushing, North Shore and Central........ 5 
Fort Wayne and Jackson........... Cieforeiels 5 
Fort Wayne, Muncie and Cincinnati....... 
Freehold and Jamesburg Agricultural...:... 
Glen Fails........ Begetetae = sola Sina wasiis siareroraiche,ave 
Goshen and Deckertown..............- es. 
Grand Rapids and Indiana................ 2 
Grand Biver:Valleyric.iiie0. s/c: « ead pieinfeya 
Harlem Extension............ eis a siaia cicre'sle 
PLeeriSOTE STARCH Seimicicive cisais wie nieimeiaiv sie 5 wei 
Hecla and Torch Lake......... sJonce eau 
PAID Orn ia MANO .e ccleciccieret cls Saisie ts:0'oieite sche « 
Hoboken Land and Improvement.......... 
Huntingdon and Broad Top Mountain...... 
Indianapolis and Vincennes..............+. 
Tronton....... AUR AO OOOH acon DODO bo 
Jackson, Lansing and Saginaw....... Hane 
Jamestown and Franklin........ Seine Daldisias 
BRE SOISOM 5 tere!cls afetwin cle tcaic ic’ 15 </ Baise ssc 46.664 
Jeffersonville, Madison and Indianapolis.... 
DITICLLON. steiere crete = a Paeeaeya aie ieisteteisettot seis mareeals 
Junction and Breakwater.........--+.... ae 
Kalamazoo, Allegan and Grand Hapide’s 
Kalamazoo and White Pigeon....... MSteloratate 
ISON OUI  reictecntes sisecrsieicleislsis a's els os pr tela 
Lake Erie, Evansville and South- western... 
Lake Erie and Louisville............+..++6- 
Lake Erie and Western.........-...2es0-+ 
WAWECIICE tes alot v'e) o cinivic'cicle/cinie vine aestoisieiete 
Lehigh Coal and Navigation................ 
Lehigh and Lackawanna..................- 
MCDA H: ViAUOY se eistsioleraisloinsiewareraieicre oseietv's aise 4 
Lewisburg Bridge......... weit ct hasttide oats ite 
Lewisburg and Tyrone.........--.-.scee0- : 
Lewistown and Tuscarora.........--+ssee0- 
Long Branch and Sea Shore..............-- 
Long Island........ BSTeaTere oe tevain ir slereinipisin siatenere 
Lykens Valley........- ptereipiet ove Wie seis’ ahsiauayeteie = 
Marietta and Cincinnati................ sod 
Marquette, Houghton and Ostinsgon. Baad 
Massilon and Cleveland..........2+e+-se+- c 
Michigan Air Line...... Maas teraee ee crereislrieite = 
Middleburg and choharie..... 0... oasdees's 
Middletown, Unionville and Water Gap.... 
Mifflin and Centre County..........+sseeee- 
Montgomery and Hrie.............-+-+ seccevs 
Morris and Essex...... pitisisioee se cisaists ateterns 
Mount Holly, Lumberton and Medford..... 
Mount Hope Mineral.. 
Newburgh, Dutchess ahd Sonnectiont aration 


eeeeee woeserereees 


Newburgh and New York...........-2+++-> 
New Castle Railroad and Mining...... 5318 
New Castle and Beaver Valley ....... desiiee 
New Jersey Southern ..... _,. SREB COOT eas 
Newry ...---- Sere ete eisisie sie s nie 014 siavsisisiareleis'e 
New York and Canada. Racist prea niela ainisiele's 


New York Central and Hudson River. aa 
New York and Fort Lee..........---+seceee 
New York, Lake Erie and Western........- 
New York, Ontario and Western........... 
New York, Pennsylvania and Ohio......... 


1860, 


60.20 


eeee 


coer 


1861, 1862, 
seee 2480 
13 36 


sierete OO) 


34.00 


7.00 woes 
18.25 

73.00 

27.00 101. 00 


1863. 1864. 


50.00 70.00 
1.01 0.33 
17.00 
7.75 
4.00 
12.57 
tekans 5.00 
0 90 
23.00 
0.11 


es 2.00 


147.00 103.91 


1865, 


8.20 


17,00 


1866. 


12 59 


8.78 


1867. 


1868. 


46.70 


1.04 


43.90 


1869. 
35,41 


12.80 


eeee 


Decade. 
24 80 
48.77 

4.09 
12.80 
4.80 
180.20 
61.65 
7.31 
16.00 
12 66 
16.67 
24.00 
4,74 
36.80 
25.00 
16.00 
10.70 
38.00 
11.00 
84.47 
21.88 
12.00 
88.35 
10.74 
36.00 
43.90 
7.61 
5.74 
11.65 
40.40 
50.92 
58.00 
7.75 
417 
5.50 
3.22 
15.82 
116.63 
10.00. 
94.62 
42.91 
8.18 
4.54 
3.68 
16.00 
58.42 
25.27 
15.00 
7.38 
20.84 
30.70 
17.98 
122.70 
15.00 
136.09 
0.24 
1,26 
0.11 
11.00 
69.48 
5.19 
17.50 
17.04 
12.23 
14.10 
5.75 
13.90 
12.42 
10.22 
31.27 
6.19 
3.50 
59.42 
12.59 
5.00 
14.93 
85.50 
1.00 
19.82 
40,29 
1.79 
0.10 
100,00 
421.69 
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1860. 
Northern Coal and Iron..........-sseeeees : 
Ogden Mine...... afaielevers)sietaish sei irerstelsisie sjaysiers 
Oswego and Rome............- eeceesisinyete’s 
Paterson, Newark and New York .......... 650c 
Peach Bottom... ..cccsscccccoceccccccsrecs on06 


Pemberton and Hightstown...........-.+-- eeies 


PENNEY] VAI Bile cisye <etasioteierel= elesolsisislelsialelele o/=lals 
Pennsylvania Coal..........-e-ceeeeeeoeees 
Pennsylvania and New York Canal and R. R. 
(RerKJOM1 CMctlestelsietaclelereialelsielelelerelerielsleieimiaielels 5000 
Perth Amboy and Woodbridge. aleleteieis:x.sts'siele 
Philadelphia and Baltimore Central........ 
Philadelphia and Erie.............--ssee++ 
Philadelphia and Reading ........... nandoo 0906 
Philadelphia, Wilmington and Baltimore... .... 
Pittsburgh, Cincinnati and St. Louis ....... 
Pittsburgh and Connellsville......... sicleieiele 
Pittsburgh, Titusville and Buffalo.......... 
Queen Anne and Kent.......... Seweiajeninieies 
Reading and Columbia......... wisisieisieiitielsts Shans 
Rocky Hill Railroad and Transportation.... _.... 
Rocky River...... Werarersrore eles Min ee Sew ewe ialeie 
Rome, Watertown and Ogdensburg ....... 6 
SaleMsirscitectisisets ese afotarerenrerelerettieleieteisfeisie nog ood 
Schoharie Valley ......... Sissailete's fisieieiais pao 
Shenango and Allegheny ...........-.+ees 
KAD CALOLES veniclelalsielsictalsie eisisieleiicialaieicieieiersieieiate 


Sha tenwls] And tewiertesarsrsieiete'aletoieve cleietsioietareleraiela’) 13.00 
Sterling Mountain circcisclsjcie's cle'e\eisleleicieicisaiere = 

PETIA TAT GES EAIUCH rsyeteyereteste eferateleierelale¥elerelarsleterets 
Swedesborough....... aleteatelcvatoieisteteicieieie)eis odc 

TOGA seereistieleteinisieisie\cicieieve aoterreisina la sieeretnsieierers So0n 
Tyrone and Clearfield..........seesseseeee- 5cac 
Ulster and Delaware...........secssscesceee 
United New Jersey Railroad and ert 

Utica and Black River..........- ais{a{eve:sisvevetess 

Utica, Chenango and Susquehanna Valley.. .... 
Vincentown branch ofthe BurlingtonCounty .... 


IV alae Vial eyccrcisictesncieie ce c'e cisietseie:s'e.c Bisisvewce Beles 
WWWial WACK AV alleys <cie\cisisiciclclaisisicls'o sic/sjeieiccjale/sie 
Washington County........ aielevateveisiner cise 5008 eels 
Waverly and State Line.................. aon ud 
iWiest Jersey; sis -2-0cslewiesccesc Brateteie 5 alerslakerar 41.90 
Western Maryland............ A SABOOREODES 
Western Pennsylvania..............+.- Bato 
WWW DILOPELV Efiiisiciciere cle.cleisieisia sic ¢,s16 s\e/e/s:0/5j016 iste Rrorete 
White Water....... ASDC Honda CaCHODeEOne Boog tock 


Wilmington and Northern............2eee0+ sees 


Grove III. Vrirerra, West VIRGINIA, 
Kentucky, TENNESSEE, MIssIssIPPI, ALA- 
BAMA, GxEorGIA, Fioripa, NortH CAROLINA, 
SourH CAROLINA. 
Alabama Central........... alojalekelefelalete ote vievoie i liNe\srere 
Alabama Great Southern.......cceccssccees ister 
Atlantic, Gulf and West India Transit...... 9.00 
Atlantic, Tennessee and Obio.........cceces eee 


IBYIZ HTN OPCs atsicie oaiele siaisielersis ajcisisielsiaie Sosaeaed Boed 
Cape Fear and Yadkin Valley........ sislsveiels 29.00 
Charlotte, Columbia and Augusta.......... 
Chesapeake and Ohio..........--cesseeere S 


Cincinnati, Cumberland Gap and Charleston. 
Masterme Kentucky. s.ycearcisieice(ssio.s's 0.¢ cleivieis eis 


Georgia Southern...... stetateletetelelsteistele sOoRdGd 

Jacksonville, Pensacola and Mobile......... 

Knoxville and Augusta......ssccccssece on stats 
Knoxville ands Obi). 2<<e1esisje'0a.0 seis sleelleyel= 9.00 
Laurel Fork and Sand Hill....... seeeleereiet 

Louisville, Cincinnati and Lexington.......  .... 
Louisville and Nashville............. sisreielalajemeezG:40 
Macon and Brunswick....... sjeltiaieielejeisie arerere 2000) 
Mississippi and Tennessee..... Ofelei stots sicisisisie.« 26.00 
Mobileand |Girardispeisisiss sesicieis' sic ee cre cle aesie Riccar 
Mobile and Montgomery....... Sfelereatarsratete ne © woe 
Mobile and Ohio....... Ricaisosiciste estes pebeeg Le Siis 
Montgomery and Eufala.......... prepatersie aie Cueeyeiare 


Nashville, Chattanooga and St. Louis.......  .... 
New Orleans, Mobile and Texas............ 

Owensborough and Nashyille..............- easels 
Pensacola,...........0 Saivies vieidie eiefaictalsioitre 44.50 
Pensacola and Perdido...........sseceeeee Rar 
Piedinontuceserssesiecveces eoeoreerereovere eere 


1861. 


eeee 


1863. 


1.33 


eee 


1864. 


cove 


sone 


1865. 


eee 


10.25 


1866. 
10.80 
28.49 


eevee 


8.00 


@eoe 


182.00 
35.00 


1868. 


1869. 


20.50 


82.00 


Decade. 
18.89 
10.80 
28.49 
10.91 

4.00 
24.47 
9.30 
15.61 
105.82 
11.03 
6.30 
87.00 
141.49 
109.90 
3.76 
43.14 
84.80 
139.60 
400 
49.17 
6.53 
5.53° 
19.50 
16.58 
4.38 
20.50 
5.00 
15.50 
1.00 
24.00 
13.00 
7.60 
0.82 
10.80 
4.00 
49.96 
12.00 
5.52 
23.60 
46.25 
2.84 
12.27 
10.16 
24.25 
0.25 
83.50 
22.60 
39.50 
62.00 
23.00 
33.00 


51.00 
125.00 
9.00 
48.00 
3.00 
31.00 
84.60 
32.08 
40.00 
12.00 
26.20 
107.00 
16.00 
39.19 
5.50 
81.00 
310.20 
198.25 
34.00 
18.00 
163.00 
138.00 
40.00 
182.00 
141.00 
35.00 
44.50 
9.00 
48.66 


nT \ / NF in, Ol 
Mf We: A \ 
| 4) J 


[ eae) 
‘uti 


5) S| [ee | 
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Sy Toga Railroad Cars of 1840. 


cee Carolina R. R. Car. 


EARLY PASSENGER CARS. 


acca ta li RAILWAY CONSTRUCTION FROM 1860 TO 1869. 177 
Ponthetasini te... i 1861. 1862, 1868. 1864. 1865, 1866. 1867, 1868. 1869. Decade, 
Richmond, York River and Chesapeake... ; Shas sae ee ae 5.90 5.00 
Rogersville and Jefferson.................4. oS : A eS eee aide 25-00 
St. Louis and South-eastern (Tennessee div.). a 16 e sees 4.00 4.00 
Savannah and Charleston...... aileniaeiastcer (08.00 bs 0a8c aisle 37.16 
Savannah, Florida and Western............ i 181.80 sive . eee eee sees cece sees 98.00 
Selma, Rome and Dalton................. BN dete . 26 00 ome: ip: ae ie oe rein 
South-western, of Georgia................6. 44.50 en ; ; are oe ee seed Boe) 
Vicksburg and Meridian................. ap ulaMecatin 1 Eee s Akeni sank Pep ieee 95.00 
Washington and Ohio..................00. . 387.50 ; ie Beles Sak 80.00 
Western North Carolina.............0..c005 71.00 : ay. Ne i re 
Wilmington and Weldon.............e.0006 if oe " 20:00 ete 81.00 
Group IV. Ixuinors, Iowa, Wisconsin, tp se sat 
Missourr, MINNESOTA. 
Belleville and Southern Illinois............ se . 
Boone County and Booneville..,........... ans oe it ae % oe oe ooo 128 
Booneville, St. Louis and Southern......... ~, i$ Toe hath a 21.75 
Carthage and Burlington......... SSAC a WAGAT BAS. fe 8. te an oa 
id Falls and Minnesota...... See GSSngorS 5 : x nt ; . 2 ie see 14.00 28.00 oa as 
edar Rapids and Missouri River.......... Ua -- 70.00 81 00 if 120. 60 
4 Sac a K mane lis 271.60 
ep cay seees o sis is\s(eleisuale/sie/siale sicwlesisieic es § Vatotee a ae ae 16.00 27.50 pee 
peal amet poaeeennes ee ereaseas seins sence aa ae OP ers ADen 12.50 Bae 22.30 58.20 
Chicago and Eastern Illinois.. i Seer ASN et : anes 5 ee a iat Bele = ys ets 
Chicago, Milwaukee and St. Paul........ eo. 13.45 ayn ane 10.00 46.00 138.30 150 03 5. 60 39.98 ies 
Chicago and North-western.........0..0...4 17.00 20.00 10418 ..., 93.80 6.90... ; ; ee 
Chicago, Rock Island and Pacific........... isles : sees 77.00 44.00 ay 143. 20 oedon 
Chicago, St. Paul, Minneapolis and Omaha. Boers seats S000 eo 20. 50 siege 
Des Moines and Fort Dodge................ cae aren. ae ioe ae. ; ae ao 
Dubuque, Platteville and Milwaukee...... : ani swale sis\einitenns : 5c ee ae 10.00 “ey. ces 
Dubuque and Sioux City............ arate eiatere : 20.00 sere sete qaeis - 42 89 rae site 62.89 
Dubuque South-western ............ alvieta’s.0] pms aisle eoee 41.30 2.30 5.40 2 ete 49.00 
Dunleith and Dubuque Bridge...... Swossad PAGS 5003 Berets spot 3085 er Prarots 0.46 hey 0.46 
Grand Tower Mining, M’f’g & Transport’n. .... Scod= Sod8e! ® sodon 17.58 Yess 6.81 no 24.39 
Hannibal and St. Joseph............2.2.0.- 13.42 5 7 BL Wteats 5 51.65 : 1.40 66.47 
Illinois and St. Louis Railroad and Coal.... 3 isles Sti 5055 aleste 7.00 5 . a é 7.00 
Indiana, Bloomington and Western........ eile ieee areie Siaieis S06 ne 202.30 202.30 
Towa Falls and Sioux City............cee00. 5855 awe e sistas aiarelal 0 ote eset 48 89 48.89 
Kansas City, St. Joseph and Council Bluffs.. 19.90 23:80 i... sean ace a6 ag60 51.40 78.00 54.70 297.80 
Keokuk and Des Moines..... Sele sisle.oeye sists: PSO; 00 15.90 sie sp ee. 00'= 13,90) 33.20 Siee 123.90 
MM feettie ys Peal@eicgocuvac> cxnccsccwene veeee 13.50 7,50. .ss 7,00 22.00 64.00 ~—1.,00 P62 me415.60 
Peoria, Pekin and Jacksonville...... asters 4858 age 10.00 % y 15.00 95.00 
Quincy and Warsaw.......... sanihnes eteiet s0n Arde conenh | 5 39.72 39.72 
St. Louis, Iron Mountain and Southern.... .... daon Soke : cieiete Sac 5040 120.00 120.00 
St. Louis, Jacksonville and Chicago........ 44.50 eee Severe 8.00 37.00 506 61.10 serene eRe 150.60 
St. Louis and San Francisco ............... 58.00 areas i jeinte : anwo 71 00 129.00 
St. Louis, Vandalia and Terre Haute....... 4586 joe arose ants merase ae sorters -.e- 100.00 100. 00 
St. Paul and Duluth............ pe ee te By ere ese rote Bese Sas woe, » 20,00) 60:00 80.00 
St. Paul, Minneapolis and Manitoba........ 7 10,00 5... 28: G0 \aines ote 34.90 17.35 29.50 49.10 169.45 
St. Paul and Sioux City............ Brevehowotelers boi6 Rie eks baete at 22.00 19.00 16.00 23.07 13.00 93.07 
Sheboygan and Western............ sovesece 9.00 coos seals can 23.40 wets 29.10 
Siouxi@ity andi Paciiic, os sisri<v:si0,1+ Ss \nis)oaie oe - aera : . 56 54.76 20.99 31.77 107.42 
Southern Minnesota.........seceecerccrece sah ais ae miata ies isc 31.50 20.00 40 00 91.50 
Toledo, Peoria and Warsaw......... ..+--- 24.70 seen SAAS ae paste 97.30 ee 122.00 
Wabash, St. Louis and Pacific.............. 5 ECOL oa'ea aerate =A06 Sano URE 89.75 257.81 
Winona and St. Peter.....cccccccesccccsens AGL eae piaters ago 5 105.00 5 105.00 
Group VY. LouistaNa, ARKANSAS, INDIAN 
TERRITORY. 
Baton Rouge, Grosse Téte and Opelousas....  .... 24.00 ove ele certs seve steers 24.00 
Memphis and Little Rock......... sie saiees 80-00 ieee ; aa oraaye Bars efi S008 Biciers maeie 85.00 
Vicksburg, Shreveport and Pacific...... eco 18,00 87.60 ..2. sees . 19.40 5 sone 75.00 
Group VI. Dakota, Nesraska, Kansas, 
Trxas, New Mexico, CoLorapo, W YomInNe. 
Montana, IpaHo, Uta, ARizona, CALiror- 
nia, NevapA, OREGON AND WASHINGTON. 
Atchison Topeka and Santa Fe............. movers eee seers re eae ite os 26.31 26.31 
Black Diamond Coal Mining.............-. Ac Od aooo Ne piles aie islets nado 6.00 5 6.00 
California Northerl.......-cscccessecsecess Sento f A A Bare, wba) sic cies fs ca 26.50 
Gancatletetdecee nes tecers ssesesitoclecccece a Wace ks’. 6.00... Aah asic aS 6 ee fs 6.00 
Central Branch Union Pacific.......-.++++. 7 te sists are walehe sek asic » 100.00 ee 100.00 
Central Pacific. ....2 e-e+2+ cereeeeeeee tenes “ Boba) ooo |) qdae musty aera! | 37.72 21.51 315.25 495 21 923.88 
Fremont, Elkhorn and Missouri Salley. seists sa paiets aac oe sisieve eieine a6 ASS 10 00 10.00 
Gulf, Beis Petannd Patient. Baad c > nade! SS aee Son oad sabe CSI 38.00 38.00 
Houston and Texas Central..........-----. 9.50 4 eae ABCR S086. S586 38 19.10 21.29 8.20 58.09 
International and Great Northern.......... 49.82 ait di Sn anodod Succ eae 49.82 
Kansas City, Fort Scott and Gulf....... peels ea af fe) Gere noe 21.00 77.10 98.10 
Kansas City, Lawrence and Southern....... ee Saeeitelsra Ao s 26.83 14.90 41.78 
Leavenworth, Atchison and North-western.. .... SE ; Delete aria ee svete Beka 21,00 21.00 
Missouri River.....ccccssccseccerescssseees 08 SOD week areas Ace se 26.00 5D Bags 26.00 
Oregon and California.......-.+++-++seeeees ; ee dedc © oo eee or “ 20.00 20.00 
Oregon Railway and Navigation Company.. _.... . «+. 13.30 ois ah ABS Ae : 13.30 
seis wees % 5550 itisis Saisie 5.33 50 ° ale 5.33 


Pittsburgh.......sseccccessereccsscscscreces 
23 
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s : 1860. 1861. 1862. 1863. 1864. 1865. 1866. 1867. 1868. 1869. Anos 
Sacramento and Placerville.....sessee.---e> Reue 26 23 : ears A ‘ 
South ernmyPacifies. sess ewe oeasives ciisieielele S00 wales 15.10 34.90 15.80 36 56 ae 
Texas and New Orleans............eessse0: 64.85 40.25 ails ca 
Mexagian Geb actle@sccpccrs <tc sierrersceiioalsicieve 20.40 ab 50 tepete acter a E 
WintiomPPAcii Crcjorcis ctererereereieisroaverctelelsie/sie(terereele 38.10 68.50 361.27 446.43 474,00 138.74 1,527.04 
Vaca Valley and Clear Luke...... .......-. ae ats 
Virginia and Truckee........cceesseseerees A . 


EFFECTS OF THE CIVIL WAR ON RAILWAYS. 


ONSTRUCTION dwindled from 1,499.72 miles in 1860 to 
578.90 miles in 18638, and then subsequently increased 
from 812.72 miles in 1865 to 4,102.65 miles in 1869, the latter 
being the largest amount of construction in any one year up 
to that period; and there are various other striking peculiarities 
in the amount of construction in particular sections and the 
entire country in various years, such as the completion of only 
10.75 miles in the entire group of Southern states in 1865 and 
the temporary cessation of all new construction in the South- 
western and far Western states and territories. 

A partial explanation of these developments and of various 
other matters of great moment is furnished by the fact that 
the seventh decade marks the commencement of a new era in 
the transportation history of the country, which has its salient 
features based partly on the events and influences heretofore 
described and partly on changes wrought by the civil war which 
commenced in 1861 and ended in 1865. 

RAILWAYS AS MILITARY ADJUNCTS. 


Although few or none of the early railways of this country 
had been built with reference to military requirements, they 
rendered invaluable assistance to the organizers of each of the 
contending armies in facilitating the prompt movement of 
men, munitions, and supplies; and in a financial point of view 
the effects of the war, as an entirety, were very beneficial to a 
number of the northern railways and disastrous to the southern 
lines. 

The current of trade down the Mississippi was necessarily 
arrested by the progress of hostilities, and the east-bound move- 
ment of western produce, via the lakes, the Ohio river, and 
western connections of the trunk lines, received an extraordi- 
nary impetus from the eastern demand for breadstuffs and pro- 
visions. The business of the northern trunk lines increased 
very rapidly, and their position as channels of interstate com- 
merce was greatly improved by the double process of the closing 
of the Mississippi river route and the temporary annihilation 
of the rivalry of southern routes. A number of important 
northern railways suddenly obtained marked additions to their 
current revenue, through the movement of soldiers and citizens 
to and from the armies, and the great increase in the demand 
for all classes of articles that could be used either for peaceful 
or warlike purposes. Roads that had been on the verge of 
bankruptcy were enabled to earn large dividends. The anthra- 
cite coal carriers were benefited to an extraordinary extent. 

The reverse of all this occurred in reference to a number of 
the southern lines, notwithstanding temporary advantages they 
also derived from military traffic, as the course of events tended 
to make some of them the victims of both armies, and when 
hostilities ended they were left in a deplorable condition. 


ARMED ATTACKS ON RAILROADS. 


While very remarkable mechanical and engineering ad- 
vances were made in the seventh decade in a number of direc- 
tions, as well as considerable additions to mileage, the radical 
improvement of many lines was greatly retarded by the events 
and exigencies of the war, the pressure of demands for in- 
creased accommodations of special kinds, and the enhanced 
cost of labor and materials. Everything happened to some 
railroads during the war that seemed within the bounds of 
possibility, from partial to nearly entire destruction, from 
pecuniary injuries of the direst nature to a temporary increase 
of traffic and profits that exceeded the wildest dreams of stock- 
holders and creditors. Interwoven with everything else there 
were alarming elements of uncertainty. Lines in the border 


states, or adjacent to them, which were never seriously injured 
by armed foes, or never even attacked, were subjected, on sun- 
dry occasions, to imminent danger, or at least to well-grounded 
apprehensions that they might be made objective points of irre- 
sistible raids. Railways were the most assailable things in any 
section exposed to hostile inroads, and they represented the 
kind of property that invading armies were most anxious to 
injure or destroy. Aside from the actual devastation of lines 
which temporarily fell under the control of an antagonistic 
force, great efforts of railway companies or their officers in the 
way of securing timely military protection were at some criti- 
cal junctures believed to be necessary to avert such calamities. 
Occasionally a large portion of the working railway force was 
temporarily pressed into military service, such as helping to 
throw up entrenchments at exposed strategic points, or arms 
were freely distributed among them, and they were drilled in 
their. use, for their own protection and the protection of their 
roads. On other occasions large quantities of rolling stock were 
temporarily sent to sections of a road considered least liable to 
attacks, and kept there for days in idleness, even at periods 
when a pressing need for its activity_existed, until some 
specially critical danger had passed. 

Current developments abound, to a distressing extent, with 
reminders of the perils to which various classes of train men 
are exposed, and their ordinary duties approximate in danger 
to those assumed by soldiers, but during the war it sometimes 
became necessary for some classes of railway employés or 
officials to assume extraordinary hazards, and they were prac- 
tically converted into soldiers. 


THREATENED ATTACK ON RAILROADS OF PENNSYLVANIA. 


At the time of the invasion of Pennsylvania by the Confed- 
erate forces under General Lee, in 1863, fears were entertained 
that the lines of the Pennsylvania Railroad Company, and 
some of the anthracite roads, and even the anthracite coal 
mines, would be greatly injured, and these apprehensions 
prompted earnest efforts, on the part of the officers of the 
Pennsylvania Railroad Company, to incite Federal and state 
authorities to make timely defensive preparations, which had 
a very important effect upon the great struggle that occurred. 
It is within the personal knowledge of the writer that when 
appeals for such action were first made they excited much 
ridicule, although the subsequent course of events showed that 
a very pressing necessity then existed for the course recom- 
mended. While the battle of Gettysburg was progressing im- 
mense quantities of rolling stock were concentrated on portions 
of the line of the Pennsylvania Railroad near Philadelphia, 
and the following reference to this subject was made in the 
annual report of Enoch Lewis, then general superintendent, 
for the year ended December 31st, 1863:— 

“In June last, the presence of a hostile army within the 
borders of the commonwealth, caused the through freight 
traffic to be suspended, and the passenger business to be very 
much curtailed for several wecks, but though the close prox- 
imity of the enemy rendered it prudent to remove temporarily 


' from the Middle division the rolling stock to a place of safety, 


yet the whole property of the company escaped untouched 
and unharmed, and it was enabled, as soon as the danger was 
removed, to resume its operations in full, and with very little 
delay.” 

There were many similar events of varying significance, in- 
cluding numerous cases in which success crowned efforts of 
parties sent to injure railways, by tearing up tracks, destroying 
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bridges, and capturing rolling stock, in other portions of the 
country, to some of which more particular reference is made 
elsewhere. 


INJURIES INFLICTED ON THE BALTIMORE AND OHIO. 


The following extracts from the Baltimore and Ohio annual 
report, made on October 1st, 1863, not only shows what occurred 
on that road while it was under control of a hostile force, but 
typifies similar proceedings elsewhere when Union armies 
gained possession of southern railways they desired to cripple, 
or when Confederate armies desired to injure southern roads 
that had fallen under control of Union forces. The Baltimore 
and Ohio report says:— 

“General possession was taken by the Confederate forces on 
May 28th, 1861, of more than one hundred miles of the main 
stem, embracing chiefly the region between the Point of Rocks 
and Cumberland. Occasional movements were also made, 
accompanied by considerable destruction, upon the roads be- 
tween Cumberland and Wheeling, and Grafton and Parkers- 
burg, during this fiscal year. 

The protection of the-Government was not restored through- 
out the line until March, 1862, when the reconstruction was 
pressed with great energy, and the road reopened on the 29th 
of that month, 

During this period the destruction of the property, bridges, 
and tracks of the company was of the most extensive and seri- 
ous character. 

The large and costly machine shops and engine houses at 
Martinsburg were greatly damaged. Fourteen locomotives and 
tenders, and a large number of cars, much machinery from the 
shops, and portions of nine additional engines, were taken from 
the road, and transported, by animal power, over turnpikes to 
southern railways, and thus entirely lost to the company. 

Forty-two: locomotives and tenders; 386 cars, chiefly coal; 28 
bridges, including 3 between Cumberland and Wheeling, 3 on 
the North-western Virginia road, and the great bridge at Harp- 
er’s Ferry, embracing 127 spans, and a total length of 4,713 
feet, were also destroyed, or damaged to a great extent by fire, 
and numerous engines and cars were thrown into the Potomac, 
Opequan, and other streams. Thirty-six and a half miles of 
track were torn up, and the iron and track fixtures removed for 
use on southern-roads. The lines of telegraph for 102 miles, 
two water stations, and much other valuable property were 
also destroyed.” 


INJURIES INFLICTED ON VARIOUS SOUTHERN ROADS. 


The New Orleans, Jackson and Great Northern Railroad was 
greatly improved in capacity, and amount of rolling stock 
during 1861, and it was reported that on January Ist, 1862, the 
line from New Orleans to Canton, Mississippi, was in superior 
condition. On April 24th, 1862, the rolling stock and locomo- 
tives were taken possession of by Major General Lovell of the 
Confederate army, and removed to the northern part of the 
road, where it remained under his absolute control for twenty 
days. It was then restored to the officers of the road and 
operated by them during the remaining years of the war, sub- 
ject to the control of the Confederate military authorities, so 
far as operations of any kind were possible in view of the 
severe injuries inflicted by raids of Union forces, or contests at 
various periods between the contending armies. In 1863 and 
1864 the locomotives and cars were nearly all destroyed. At 
the close of hostilities the line was in the possession of the 
Union army, and at that time it was being used and in good 
condition between New Orleans and as far north as Poncha; 
toula, 47 miles north of New Orieans. But from that point to 
Brookhaven, a distance of 81 miles, the road had not been 
used after the spring of 1863, as most of its bridges had been 
destroyed, and at various places cross ties had been burnt or 
rendered unfit for use by decay. Other portions of the road 
were also much damaged. Of 49 locomotives, 37 passenger 
cars, and 550 freight, baggage, and gravel cars, there remained 
fit for usc, though in a damaged condition, between Jackson 
and Canton, only one locomotive, two second-class passenger 
cars, one first-class passenger car, one baggage and one provi- 
sion car, two stock and two flat cars. About the same propor- 
tion of the original rolling stock was available on other divi- 
gions. The amount turned over by the military authorities at 


New Orleans, consisted of one locomotive, one passenger car, 
four box and ten flat cars, one baggage and two cattle cars. 
Nearly all the stations, depots, platforms, wood sheds, and 
water stations along the line had also been destroyed. 

On the Memphis and Charleston Railroad, at a critical stage 
of the campaign of 1862, both armies fought for the control of 
the road and rolling stock, and after the Confederate forces re- 
tired southward they removed all the machinery and rolling 
stock they could seize to points further south. In thestruggle that 
ensucd an important bridge was burned and some of the rolling 
stock was destroyed. A large portion of the rolling stock taken 
from the Memphis and Charleston was distributed among other 
southern railroads under Confederate control, and most of it 
was subsequently burned by either the Union or the Confed- 
erate troops. When portions of the Memphis and Charleston 
fell under Union control, and Union forces endeavored to put 
it in good condition, it was subjected to destructive attacks by 
the Confederates, and when portions of its track or rolling 
stock were useful to Confederate armies, they became objective 
points of the hostile operations of Union forces. <A similar 
state of things existed, at various periods, on other southern 
roads, so that they were literally the prey of both armies. 
When the line was finally surrendered to the company, after 
the close of the war, there was a division, from Pocahontas to 
Decatur, 114 miles in length, which had been almost entirely 
destroyed, except the road-bed, the iron rails being bent or 
twisted or otherwise in very bad condition, the bridges, trestles, 
and station buildings nearly all burned and the cross-ties de- 
cayed. 

Another southern railroad, portions of which alternately fell 
into the possession of each of the contending armies, and which 
was of great service to the Confederates, was the Orange and 
Alexandria, extending from Alexandria, in Virginia, to Lynch- 
burg, in the same state, a distance of 178 miles. Although por- 
tions of this line, and also sections of the Virginia Central and 
the Petersburg and Richmond roads, were occasionally injured 
by raids of Union cavalry, great efforts were made by the Con- 
federates to secure speedy repairs, which were generally suc- 
cessful, supplies of new rails, all other requisite materials, and 
construction trains being kept constantly in readiness for recon- 
struction. 

A number of other southern railroads were subjected to in- 
juries similar to those already described. Their condition at 
the close of the war was deplorable, but the difficulty of restor- 
ing their usefulness was, to some extent, diminished by the 
policy pursued by the United States government in the sum- 
mer of 1865, in permitting them to purchase, on long credits, 
the locomotives and cars it then owned in the Southern states. 

In addition to all the other losses to which southern railways 
were subjected by the war, incidental injuries of considerable 
magnitude resulted from the prolonged postponement of the 
construction of the Southern Pacific Railway, and the adoption 
of measures which made the Central and Union Pacific the first 
of the transcontinental lines. 


VITAL RAILWAY QUESTIONS ENGENDERED BY THE WAR. 


After the war was over, the continuance of a high standard 
of wages and prices of materials, coupled with great uncer- 
tainty in regard to the future financial policy of the Govern- 
ment, a decline in some classes of revenue, and urgent demands 
for new expenditures in special directions, led to the post- 
ponement of radical improvements undertaken at a later 
period, and especially about or soon after the commencement 
of the eighth decade. Traces of another influence are to be 
found in a number of the reports of the seventh decade, which 
materially affected the policy of some companies, in reference 
to all new classes of expensive outlays. It was a strong dispo- 
sition to apply extra profits earned during the war to the 
reduction of bonded indebtedness. In a few cases this course 
was actually pursued, but what happened in many other cases 
would perhaps be more accurately described by a statement 
that it was only at or near the time when deliverance from the 
demands of permanent creditors had been hoped for that the 
process of contracting loans on a gigantic scale was fairly com- 
menced. Companies engaged in extensive competitive strug- 
gles with energetic and ambitious rivals were compelled to’ 
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choose between the loss of important portions of their traffic, 
or practical decadence, and large additions to their capital, to 
be expended in acquisition or control of extensions, branches, 
or connections, increase of rolling stock, substitution of stecl 
for iron rails, erection of improved bridges and stations, avoid- 
ance of defective drainage, creation of terminal facilities, and 
various other classes of improvements. It was a crucial era 
for many of the railway corporations of the country, and the 
course finally adopted by progressive lines, as a result of their 
deliberations and the pressure of events during this era, repre- 
sented one of the most rapid advances that has ever occurred 
in the industrial world, which was necessarily accompanied 
with corresponding outlays. 

The enormous issue of greenbacks during the war, and.con- 


sequent inflation of the currency, coupled with the increased 
earnings and large dividends of northern railways, and the 
reported profits of the constructors of the first Pacific roads, 
gave a tremendous impetus to stock speculation, speculative 
construction, and the organization of gigantic railway systems. 
Previous experience furnished no precedents for startling new 
developments which rapidly succeeded each other. Although 
construction was severely checked during the early years of 
the war, preparations for renewing it on a scale of unparalleled 
magnitude were completed soon after the cessation of hostili- 
ties, and even while the war was progressing some stupendous 
and disastrous schemes, notably the Atlantic and Great West- 
ern, subsequently known as the New York, Pennsylvania and 


Ohio, were floated. 


NEW CONSTRUCTION IN VARIOUS SECTIONS. 


S at all other periods, a large proportion of the new con- 
struction of the séventh decade was intended to furnish 
minor additions to established lines or to provide new local 
facilities for districts that had not previously obtained them. 
Incidentally similar ends are served by lengthy new roads, and 
this fact forms one of the principal causes of the success of 
cfforts to secure the means requisite for their completion, inas- 
much as the aid of many auxiliary political, social, and prop- 
erty influences are secured. It will be seen that in all 
THE NEW ENGLAND STATES 


no line constructed or added to its mileage more than 71.14 
miles, which is the amount’reported by the Old Colony. The 
new work of that section of greatest significance, was probably 
that done in connection with the Hoosac Tunnel, as it involved 
expenditures of a magnitude never before attempted on a tun- 
nel in this country, with means provided by the commonwealth 
of Massachusetts, for the purpose of improving the railroad 
avenues through her western borders to the Hudson and rail- 
ways extending through New York to the western states. The 
direct returns for enormous outlays for the Hoosac Tunnel, in 
the way of interest on the cost of construction, have been in- 
finitesimal. It was commenced before 1860 and not finished 
until after 1870. Its length is a little less than five miles. 
Originally its anticipated cost was about $2,000,000, but on 
account of various kinds of mismanagement and delays and 
difficulties, including changes from the supervision of con- 
tractors to commissioners appointed by the state, and a return 
to the contractor system, the final cost was about five times the 
amount of the first estimates. 


IN THE MIDDLE STATES 


the period was one of great prosperity for railway interests, 
and this fact stimulated the construction of numerous short 
lines, connecting links of considerable significance, and the 
completion of several important new roads. 

The greatest amount of new mileage reported by any single 
company is 421.69 by the New York, Pennsylvania and Ohio, 
known as the Atlantic and Great Western during the early 
years of its unfortunate financial career, and extending from 
Salamanca, in New York, through Pennsylvania, to south- 
western Ohio. The fact that it was built mainly during the 
years when the war was progressing, when wages and materials 
of all kinds were unusually high, materially increased the cost 
of the undertaking, but in sundry other respects, and especially 
in the extent to which its controlling management was in for- 
eign hands, a broad ground-work was laid for an exceptionally 
poor return, or, rather, lack of any return whatever, for much 
of the capital invested. While the work was progressing, and 
approaching completion, great expectations of its profitable- 
ness were cherished. It was stated that more than five thou- 
sand laborers had been brought across the Atlantic while the 


civil war was progressing for the express purpose of building this 
line; that on the portions of the road completed and in opera- 
tion in 1864 results greatly exceeded the calculations of the 
promoters of the line, the net earnings being greatly in excess 


of the 7 per cent. payable on the bonds, and a part of the sys- 
tem which traversed the oil regions earning a dividend of 25 
per cent. for the first year’s working. : 

The longest new line constructed in New York was the Albany 
and Susquchanna, between Binghamton and Albany, 142.11 
miles, which now forms the Susquehanna division of the Dela- 
ware and Hudson Canal Company’s system of New York roads. 
Of the New York, Ontario and Western, 100 miles were con- 
structed, and this formed the second largest amount of new 
mileage completed by any single company whose lines were 
located exclusively in New York. 

In Pennsylvania the new construction was of considerable 
magnitude and importance, especially in connection with coal 
and petroleum operations, and the creation of additional facili- 
ties for carrying anthracite and bituminous or semi-bituminous 
coal and petroleum from points of production to various mar- 
kets. The additions to the mileage of anthracite roads include 
the following: Lehigh Coal and Navigation, 122.70; Lehigh Val- 
ley, 136.09; Pennsylvania and New York Canal and Railroad, 
105.82; Philadelphia and Reading, 109.90. Several new roads, 
which were expected to move considerable amounts of bitumi- 
nous coal, were constructed, and others penetrated districts 
which contained both bituminous coal and petroleum. These 
classes include the Huntingdon and Broad Top Mountain, 15.82 
miles; Bald Eagle Valley, 53.87; Pittsburgh, Titusville and Buf- 
falo, 189.60; Shenango and Allegheny, 20.50; Tyrone and Clear- 
field, 49.96, and various other roads. 

The Philadelphia and Erie, by which, in connection with 
earlier lines, a direct rail connection was secured between Lake 
Erie and the south-eastern portion of Pennsylvania, was com- 
pleted in 1864, after the project had been agitated for about 
thirty years. It made an addition of 141.49 to the railway mile- 
age of the state, and its lines, like a considerable amount of 
other new mileage of that period in Pennsylvania, New Jersey, 
Ohio, and Indiana, passed under the control of the Pennsyl- 
yania Railroad Company. Such additions include the Bald 
Eagle Valley and Tyrone and Clearfield, already named, and 
the following additional new mileage constructed during the 
decade, viz.: Allegheny Valley, 24; Connecting (by which con- 
venient modes of connecting the main line in Pennsylvania 
with the present New York division were supplied), 7 01; Erie 
and Pittsburgh, 84.47; Western Pennsylvania, 39.50; various 
lines in New Jersey, one of the longest of which is the West 
Jersey, 83.50; Grand Rapids and Indiana, 40.40; Columbus, Chi- 
eago and Indiana Central, 180.20; Pittsburgh, Cincinnati and 
St. Louis, 43.14, and several other roads. The decade was pe- 
culiarly prolific in extensions of the Pennsylvania Railroad 
system through acquisitions of new mileage, as well as of roads 
that had been built previous to 1860. 


IN THE SOUTHERN STATES 


more new mileage was constructed in 1860, before the war 
commenced, and even in 1861, before its effects had been 
severely felt in interior sections, than in any of the other years 
of the seventh decade. Extensive and prolonged preparations 
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for new construction led to marked activity in connection with 
some lines during the first two years of the decade, while in 
other sections considerable activity was displayed a few ycars 
after the close of hostilities. The entire number of new roads 
was comparatively small. The new mileage of greatest amount 
was that constructed by the Louisville and Nashville, 310.20 
miles. The other additions approaching or exceeding 100 
miles each were the following: Alabama Great Southern, 125; 
Charlotte, Columbia and Augusta, 84.60; Jacksonville, Pensa- 
cola and Mobile, 107; Macon and Brunswick, 198.25; Mobile 
and Montgomery, 163; Mobile and Ohio, 138; Nashville, Chatta- 
nooga and St. Louis, 182; New Orleans, Mobile and Texas, 141; 
Savannah and Charleston, 98; Savannah, Florida and Western, 
241.10; Vicksburg and Meridian, 80; Western North Carolina, 81. 


IN THE GROUPS COMPRISING ILLINOIS, IOWA, WISCONSIN, MISSOURI, 
AND MINNESOTA 


the aggregate additions to mileage were large, and the number 
of new constructing companies comparatively small. The im- 
portant western and north-western systems were materially 
expanded, particularly in connection with roads that traverse 
Missouri or radiate westward from Chicago. The companies 
that reported in 1880 new construction exceeding one hundred 
miles during the seventh decade include the following: Cedar 
Rapids and Missouri River, 271.60; Chicago, Burlington and 
Quincy, 242.16; Chicago, Milwaukee and St. Paul, 403.36; Chi- 
cago and North-western, 240.83; Chicago, Rock Island and 
Pacific, 264.20; Indiana, Bloomington and Western, 202.30; 
Kansas City, St. Joseph and Council Bluffs, 227.80; Keokuk 
and Des Moines, 123.20; Missouri Pacific, 115; St. Louis, Iron 
Mountain and Southern, 120; St. Louis, Jacksonville and Chi- 
cago, 150.60; St. Louis and San Francisco, 129; St. Paul, Minne- 
apolis and Manitoba, 169.45; Sioux City and Pacific, 107.42; 
Toledo, Peoria and Warsaw, 122; Wabash, St. Louis and Pacific, 
267.81; Winona and St. Peter, 105. Much of this new mileage 
was located west of the Mississippi, and a considerable portion 
was intended to furnish connections with Pacific roads. Land 
grants furnished to some of the companies a portion of the 
means requisite to complete their lines. Some of the new mile- 
age was peculiarly fortunate in rapidly gaining and increasing 
earning power, and some of it has been very unprofitable to 
owners of the securities by which its capital is represented. 


IN THE STATES AND TERRITORIES COMPRISED IN GROUP VI 


the most notable event of the decade was the construction of 
Pacific railroads, embracing 100 miles by the Central Branch 
Union Pacific (which now forms part of the Missouri Pacific); 
923.88 miles by the Central Pacific; 102.36 by the Southern 
Pacific; and 1,527.04 miles by the Union Pacific, including the 
mileage originally built by the Kansas Pacific and subsequently 
consolidated with the Union Pacific. The construction of these 
lines forms one of the most important events in American rail- 
road history, and the character and amount of the financial aid 
given to them by the United States government has elicited 
much discussion and protracted congressional agitations. 

In brief, a transcontinental line leading from the Missouri to 
the Pacific coast was considered a national necessity soon after 
the commencement of the war of 1861, and in 1862 an act pro- 
viding for its construction was passed, which, in addition to 
granting a broad right of way, privilege of using materials on 
adjacent lands, and five alternate sections of public lands on 
each side of the roads, guaranteed to the amount of $16,000 


per mile over comparatively level portions of the route, and 
$48,000 per mile on mountain divisions—this aid to be given 
in United States government bonds, payable in thirty years, 
for which the United States was to receive a first mortgage 
on the railroads comprising the line and branches. In 1864 it 
was claimed that this aid was not sufficient to secure rapid 
construction, and the law was so amended as to authorize the 
issue of first mortgage bonds on the roads to the amount of 
the Government bonds issued, which first mortgage bonds were 
to be made a prior lien, and the security for the Government 
advances converted into a secondary lien, or second mortgage. 
The land grant was also doubled so as to equal 12,800 acres to 
each mile of road. Under this arrangement construction pro- 
gressed very rapidly. The companies sold their first mortgage 
bonds at rates not much below par, and had available for con- 
struction, the sums derived from this source, in addition to the 
Governmént bonds. The par value of these two classes of 
securities was $32,000 per mile for ordinary portions of the 
road and three times that sum for mountain divisions. It was 
alleged that the actual cost of original construction and equip- 
ment on a large portion of the route fell far below the gross 
amount of the proceeds of the first mortgage bonds and the 
Government bonds, and that this excess became a profit to 
contractors of the roads, who, by a peculiar arrangement, were 
substantially the corporators, and owners of the main portion 
of the stock. In securing the legislation by which these 
arrangements and various collateral and auxiliary details re- 
lating to the financial operations between the Pacific roads and 
the Government, were perfected, the friendly action of many 
senators and congressmen was necessary, and sundry charges 
have been made at various times which are based on the 
theory that questionable means were used to procure this 
favorable legislation. The fact that plans had been or could be 
devised to make Pacific railroads a tangible reality was clearly 
established, and the belief was widely disseminated that the 
particular financial methods adopted in connection with the 
first of the through transcontinental lines had rendered its 
construction a source of very substantial profits to the con- 
trolling parties. 

In connection with the construction of the early Pacific roads, 
however, it should be remembered that for some time after 
active labors commenced, and, to a considerable extent, during 
nearly all the time their construction was progressing, wages 
and the cost of materials were far above the normal standard. 
In reference to a contract with a construction company to 
build one hundred miles of the main line of the Union Pacific 
directly westward from Omaha for $50,000 per mile, a Wash- 
ington correspondent of the New York Tribune said, in August, 
1865: “This contract for the construction of the road at $50,000 
per mile has been the occasion of some comment. The Goy- 
ernment directors, however, while they do not justify the action 
of the company in making this contract, have given to the Sce- 
retary of the Intcrior this explanation: That the law required 
certain sections of this road to be completed within a given 
period. The company were, consequently, compelled to com- 
mence their work at atime when gold was above 250, and when 
labor and iron and other materials were at a correspondingly 
high price. Reducing this $50,000, which was currency, to a 
coin standard, shows the actual cost to be less than $20,000 per 
mile, which cannot be considered an extravagant cost for a 
first-class railroad in that locality.” 


RAILWAY OPERATIONS FROM 1860 TO 1870. 


HE seventh decade was probably the most prosperous period 
ever known, in the matter of enabling a number of north- 

ern and western railways to earn and declare large dividends. 
At the same time, it was one of the most unfortunate of eras 
in the way of stimulating competitive construction, and in in- 
fusing a reckless speculative spirit, which has rarely, if ever, 
been paralleled, into various railway operations. The enor- 
mous expenditures of the Government during the war, im- 
mense issues of greenbacks, contraction of a gigantic debt 


by the United States, and of large debts by many cities and 
counties, protracted suspension of specie payments, heavy pre- 
mium on gold, which at one time rose to 185, and remained 
above 100 for a considerable period, large number of fortunes 
made by contractors and speculators in staple products, cotton 
goods, gold, petroleum, coal, bubble companies, and railway 
stocks, and other analogous influences, helped to bring about a 
state of affairs which apparently placed railways on a new basis. 
By many they were no longer regarded as struggling enter- 
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prises, which could scarcely hope for success unless they were 
carefully managed, and remarkably fortunate in their location 
and surroundings, but rather as bonanzas, which could scarcely 
fail to enrich all who were prominently connected with them, 
either in construction or operation. Roads that had previously 
been prosperous increased their dividends, and roads that had 
been on the verge of bankruptey suddenly became profitable. 
It was not merely by a marked increase in the business of 
many lines, arising from the movement of troops, war material, 
and diversified products, that railways were benefited, but by 
the changes in the laws and usages relating to the currency, 
which enabled them to pay with greenback dollars debts, or 
the interest on debts, contracted on a gold basis, and thus con- 
ferred a liberal share of the sort of prosperity that helped 
to enrich all the debtor classes of that period who were en- 
gaged in active business. Many railway stocks advanced greatly 
in nominal value, not only on account of the large dividends 
earned, and inflation of the currency, but because an unusually 
large number of persons had suddenly acquired fortunes which 
they wished to invest, and as the standard rate of the dividends 
of a number of companies was about 10 per cent., and fre- 
quently more, they furnished one of the best of available in- 
vestments. 
PROFITS OF CONSTRUCTION. 

In addition to the substantial returns of the older companies, 
it was generally believed, and in some cases there were appa- 
rently good grounds for such belief, that a number of large for- 
tunes had been made out of the mere construction of railways, 
not only or mainly by the intricate process of superintending, 
as contractors, the operations of large numbers of men engaged 
in the actual work of tunneling or graduation, but by partici- 
pation in the profits of construction companies, which made 
favorable bargains with coadjutors acting as directors. In con- 
nection with the Pacific roads subsidized by United States 
bonds, and various land-grant roads, devices for speedily secur- 
ing profits out of construction were specially numerous, but 
even with other classes of roads, during eras when unbounded 
confidence in the success of railways prevailed, and when bonds 
could be readily sold, means were devised for rendering con- 
struction a profitable operation. 


CHANGES IN BUSINESS SYSTEMS. 


Aside from all temporary and speculative influences a radical 
and permanent change in many vital matters affecting the 
business of the country was progressing. The local and state 
spiyit which had previously prevailed was, to a great extent, 
supplanted by broad nationalism. It was largely on account 
of this change that consolidations, the establishing of fast 
freight lines, or other methods for facilitating intercourse be- 
tween distant points became popular. The entire Republic 
was opened up to all its citizens and the disposition to conduct 
commercial transactions with distant communities was greatly 
increased. Manufactures of many kinds began to flourish to 
an extent never known before, and as a substitute for a great 
temporary diminution in the exports of cotton, exports of 
petroleum, breadstuffs, and provisions began to assume tre- 
mendous proportions. After the close of the war, and the 
withdrawal of an immense number of men from military 
service, many of them sought new employment in compara- 
tively new fields of agricultural development, such as portions 
of Texas and various western, north-western, or south-western 
states and territories, and also petroleum regions, and gold, 
silver, copper, lead, iron, and coal-mining districts. These 
outbursts of national activity each helped, in one way or 
another, to promote railway construction, by greatly expand- 
ing the area in which there was a demand for a marked in- 
crease of facilities for transportation. 


DIVIDENDS OF THE SEVENTH DECADE. 


The profitable nature of many of the railway operations of 
portions of the decade, is partly illustrated by the following 
statement of some of the dividends paid:— 

Of the New England roads, the Boston and Albany, formed 
by a consolidation of the Boston and Worcester and the West- 
ern, which had paid dividends of 8 per cent. from 1859-60 to 
1861-62, and a dividend of 9 per cent. in 1862-63, paid dividends 
of 10 per cent. per annum in each year from 1863 to 1869, and 


increased its capital stock from $9,650,000 in 1864 to $16,411,600 
in 1869. The Boston and Maine paid dividends of 8 per cent. 
from 1862-63 to 1864-65 and of 10 per cent. from 1865 to 186). 
The New York and New Haven, after large payments on ac- 
count of the Schuyler fraud, to which it had been subjected, 
began to declare 10 per cent. dividends. A number of the 
short New England roads raised their annual rate of dividends 
to 10 per cent. before the close of the decade. The Boston and 
Providence paid dividends of 8 per cent. during five years of 
the decade, 9 per cent. in one year, and 10 per cent. in four 
years. The Boston and Lowell paid dividends of 8 per cent. 
from 1865 to 1869. A number of New England roads seem to 
have been less affected by the war than the lines of any other 
section. They were prosperous before and continued to be so. 
A table af the net carnings of seven railroads leading into 
Boston in 1860 and 1863 gives their net earnings in each of 
these years as follows:— 


1860. 1863. 
Boston and Lowell........... eieiee diuisienwlelers sister $197,909 $167,051 
Boston and: Maities yaicsiscicisisis seinslesisols oelv sles oletere 475,720 482,657 
Boston and: Providence... <s\-s.cicsiveessecie ss cisiohaais 349,486 397,729 
Boston and Worcester......-cscccsscscccsseces eee 439,285 488,358 
SSLON NT occjo'ss0 avn. 5:0-0 Scesolbche sieisiareiasereless)sinpeia ern afoiniela (oie 267 ,653 394,594 
Fitch DOT soc ciere soe.0 oiniais o ofninie = snlsje s ajereisrel dale alota 302,400 328,042 
Old Colony and Fall River.........scccceecsences 29,208 411,544 


Of the Western, which, in combination with the Boston and 
Worcester, subsequently became the Boston and Albany, it was 
reported that its net earnings had increased from $888,254 in 
1860 to $1,228,706 in 1863. Vigorous efforts to promote such a 
consolidation were progressing in 1864, 

The Hudson River Railroad and the New York and Harlem, 
of both of which roads Cornelius Vanderbilt was president, each 
declared dividends of 8 per cent. or more during portions of 
the decade, prior to the consolidation of the New York Central 
with the Hudson River, which went into effect October Ist, 
1869, after which time Cornelius Vanderbilt became president 
of the consolidated company. The Rome, Watertown and 
Ogdensburg declared dividends of 10 per cent. from 1863 to 
1869. The New York Central paid a dividend of 7 per cent. in 
1862-63, 9 per cent. in 1863-64, 6 per cent. from 1864 to 1868, 
and 8 per cent. in 1868-69. The Erie paid two dividends of 8 
per cent. and one of 3} per cent. on its common stock, and five 
dividends of 7 per cent. and one of 8} on its preferred stock 
during the decade. 

A committee of the New York Central reported in 1864 that 
the net earnings of that company had been sufficient to pay all 
interest on indebtedness, a 7 per cent. dividend, and to yield 
“a surplus of a million and a quarter of dollars, applicable 
to permanent increase and improvement of the company’s 
property and reduction of debt.” The committee suggested 
that at a future period the question should be duly considered 
“whether such large additions to the permanent value of the 
company’s property ought not to be represented by a corre- 
sponding increase in value in the amount of its capital stock.” 

The United Companies of New Jersey paid a cash dividend 
of 10 per cent. during 1869, and permanently maintained that 
rate throughout the decade. 

The class of companies which apparently profited most ex- 
tensively by the events of the period were the anthracite rail- 
ways. ‘The Delaware and Hudson Canal Company paid a divi- 
dend of 8} per cent. in 1862-63; ‘of 20 per cent. in each of the 
two following years; of 16 per cent. in each of the two suc- 
ceeding years; of 14 per cent. in 1867-68, and 10 per cent. in 
1868-69. The Delaware, Lackawanna and Western declared 
a dividend of 9 per cent. in 1863; dividends of 20 per cent. in 
two of the years of the decade; a dividend of 15 per cent. in 
another year, and dividends of 10 per cent. in other years of 
the decade. The Lehigh Valley declared a dividend of 20 per 
cent. in 1865-66, and of 10 per cent. in six other years of the 
decade. The Philadelphia and Reading declared cash, stock, 
or optional dividends ranging from 5 to 15 per cent. in each 
year of the decade. 

The Pennsylvania Railroad declared cash dividends ranging 
from 6 to 10 per cent. during each year of the decade and the 
following stock dividends: May, 1864, 30 per cent.; May, 1867, 
5 per cent.; May, 1868, 5 per cent. Pennsylvania Railroad 
shares, par $50, were selling at from $753 to $774 shortly after 
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a 50 per cent. stock dividend had been declared in the early | 


part of 1864, so that the original holder of 100 shares which 
had cost $5,000 could have sold his dividend of 30 shares for 
from $2,265 to $2,825. The stock dividend represented surplus 
profits, applied to permanent improvements or investments, 
which had not been divided among the stockholders, 

The net revenue of the Baltimore and Ohio was enormously 
increased while the war was progressing, and it declared gub- 
stantial dividends, but applied a considerable portion of its net 
earnings to a reduction of its funded debt and sundry invest- 
ments or improvements. A similar policy was pursned by the 
Philadelphia, Wilmington and Baltimore, which also had its 
net revenue largely increased above the usual standard during 
the war. 

The prosperity of the Pittsburgh, Fort Wayne and Chicago 
is indicated by the fact that it was leased to the Pennsylvania 
in 1869, on terms which guaranteed a dividend of 7 per cent. 
on the capital stock, after the amount of the latter had been 
increased from $11,500,000 to $19,583,947.71. A prospectus 
issued in 1864 by promoters of a new company stated that in 
1863 the Cleveland, Columbus and Cincinnati divided 15 per 
cent.; the Cincinnati, Hamilton and Dayton divided 10 per 
cent,; the Little Miami 30 per cent.; the Michigan Central 18 
per cent.; and the Lake Shore, Cleveland, Painesville and Ash- 
tabula, 23 per cent. 

The Illinois Central paid dividends of 8 per cent. in 1863 and 
1864, and of 10 per cent. from 1865 to 1869, inclusive. The 
Chicago and Rock Island paid dividends of 6 per cent. in 
1860-61, 1861-62, and 1862-63; a dividend of 8 per cent. in 
1864-65, and dividends of 10 per cent. in each of the four fol- 
lowing years. The Michigan Central declared dividends of 8 
per cent. in 1862-63; 12 per cent. in 1863-64; 18 per cent. in 
1864-65; 9 per cent. in 1865-66, and 10 per cent. in each of 
the three following years of the decade. The Chicago, Bur- 
lington and Quincy declared large dividends, and also dis- 
tributed a considerable amount of stock. The Chicago and 
North-western in 1867-68 declared a dividend of 10 per cent., 
payable in stock, and in 1868-69 a dividend of 10 per cent., 
payable in cash. The Milwaukee and St. Paul, the forerunner 
of the Chicago, Milwaukee and St. Paul, declared a dividend, 
from the earnings of 1869, on preferred stock of 7 per cent., and 
3 per cent. on common stock, and on common stock of 3 per 
cent. in cash, and 7 per cent. in common stock. 

Various other dividends of the period are of a character 
similar to those already mentioned. So far as any general 
deduction can be drawn from them, it is probably to the effect 
that the prevailing standard of the pcriod for prosperous rail- 
ways more nearly approximated 10 per cent. per annum than 
any other figure, and that sanguine investors were more apt to 
suppose that this rate would be maintained, and occasionally 
increased by stock dividends or cash returns exceeding 10 
per cent. per annum, than that dividends would fall below 
that rate. 


MISFORTUNES OF SOUTHERN RAILWAYS. 


While the northern and western railways were enjoying an 
unusual degree of prosperity a number of southern lines were 
subjected to great misfortunes. In some instances tracks and 
rails were torn up by southern armies to be removed to points 
where they could be more useful for military operations. In 
various other cases bridges were destroyed and tracks injured 
as much as possible by northern armies. A considerable num- 
ber of lines located in or near the scene of active hostilities 
were made the sport and prey of martial requirements. 

Low’s Railway Directory for 1865 gives a list of the military 
railroads of the United States, which, on January Ist, 1865, were 
under the direction of Brigadier-General D. C. McCallum, di- 
rector and general manager at Washington. They are classi- 
fied as follows: Military Railroads of Virginia—Alexandria and 
Washington; Alexandria, Loudon, and Hampshire; Orange and 
Alexandria; Winchester and Potomac; City Point and Army; 
Norfolk and Petersburg; Seaboard and Roanoke. Military Divi- 
sion of the Mississippi—Nashville and Chattanooga; Nashville, 
Decatur, and Stevenson; Nashville and North-western; Nash- 
ville and Clarksville; Chattanooga and Knoxville; Knoxville 
and Bristol; Cleveland and Dalton. Military Division of West 


Mississippi—Mobile and Ohio; Memphis and Charleston; Vicks- 
burg and Jackson. 

In some cases the seizure and operation of roads by the 
United States government was presumably more beneficial 
than injurious, as it insured protection, and after the close of 
the war enabled the companies to quickly obtain equipment. 
The greatest injuries inflicted on southern railroads arose from 
the destruction inflicted by irate armies at various times and 
places; the collapse of the southern financial system, which in 
some instances carried with it the loss of valuable assets of 
southern companies; and the temporary diminution of all 
classes of peaceful traffic. The combined effect of some or all 
of these causes is indicated by the following statements of 
dividends: The Georgia Railroad, which paid 8 per cent. in 
1859-60, paid no dividends from that time until 1866-67, when 
6} per cent. was paid. The same rate was maintained in 
1867-68, and increased to 8 per cent. in 1868-69. The South- 
western Railroad, of Georgia, which paid 13 per cent. in 
1859-60, paid 4 per cent. in 1865-66; 9 in 1866-67, and 8 in the 
two closing years of the decade. The Nashville and Chatta- 
nooga reported profits of $918,547 in 1862-63, a much larger 
sum than its profits in any other year of the decade, probably 
on account of the extensive use of its lines for the movement 
of troops. Various other railroads, some of which traverse 
territory that remained under the control of the Confederates 
until near the close of hostilities, report a large increase in net 
earnings between 1861 and 1864, followed by a grcat decline 
after 1865. The historic South Carolina Railroad, which built 
and operated the first railway exceeding one hundred miles in 
the United States, reported dividends of 6 per cent. in 1861, 8 
per cent. in 1862, 12 per cent. in 1868, and 16 per cent. in 1864, 
and no dividends during the remaining years of the decade. 


BREAKERS AHEAD. 


While the increase of the dividends, and the usual rate of the 
dividends, of a number of northern and western railways helped 
to greatly increase public confidence in railway enterprises and 
to stimulate the organization of new projects, success was by 
no means universal. The Atlantic and Great Western, built 
while the war was progressing, which commenced operations 
with great expectations, was in the hands of reccivers before 
the decade closed. For the year ending June 30th, 1869, its 
net earnings were reported to be $1,638,078.34, and at that time 
its capital stock was $30,000,000, and its various classes of in- 
debtedness amounted to $63,897,472.50. Aside from this disas- 
trous showing of one of the most important of the new com- 
panies a number of the old lines extensively engaged in com- 
petitive movements found, before the decade had closed, that 
the rate of profit on a given amount of business had wofully 
decreased, and declines in gross earnings were common. 
This was one of the most noticeable developments of the 
period. The Baltimore and Ohio, for instance, reported on 
gross earnings of $10,138,876 in 1864, a net revenue of $5,092,680, 
while in 1868 it reported gross earnings of $8,472,218 and 
$2,692,106 of net revenue. The Philadelphia, Wilmington 
and Baltimore reported $3,828,464.06 of gross earnings and 
$1,574,554.39 of net revenue in 1864-65, while in 1868-69 its 
gross earnings were $2,565,302.31, and its net revenue $874,094.48 
—the net revenue being in the latter year 34.15 per cent. of the 
receipts, and in the former 54.29 per cent. The Erie reported 
in 1863-64 that its gross earnings were $12,551,480, and its net 
earnings $3,493,726, while in 1868-69 its gross earnings were 
$16,721,500, and its net earnings were $2,179,395. Some im- 
portant roads were able to ward off similar changes, by im- 
proving their facilities, diminishing the cost of freight move- 
ments, and obtaining advantageous new connections or classcs 
of traffic; but in the absence of exceptionally favorable in- 
fluences, there was a strong tendency towards a marked reduc- 
tion of railway profits, and some of the companies which did 
not promptly counteract this tendency either by reducing ex- 
penses per ton per mile, or other expedients, were drifting 
towards a disastrous condition. The roads that had been most 
materially benefited by new influences, and had failed to pro- 
vide new sources of profit or to greatly reduce expenses, were 
the heaviest sufferers, but many lines were adversely affected 
by the new order of things. 
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ESTIMATE OF THE MILEAGE AND COST OF AMERICAN RAILROADS 
IN 1865-66 anp 1869. 

l= an early portion of 1866 the American Railroad Journal 

published the following estimate of the mileage and cost of 

the railways of each state shortly after the close of the war:— 


———Mileage, ~——Cost of road.——. 
Total, 


includin. 
States. proieet ee Total. Per mile. 
finishe 
lines. 

Maine....... erataveisisisieisiere . 640.59 509.37 $18,134,925 $35,619 
New Hampshire........ «» 659.33 659.33 22,342,947 33,904 
Vermont..... [etek ROaS 596.73 596.73 24,773,417 41,497 
Massachusetts....... seoee 1,858.55 1,309.65 59,956,462 45,999 
Rhode Island..... satleielee LOL 14 119.24 4,941,240 41,513 
Connecticut........+. soon Zflbigay! 637.54 23,900,001 37,492 
NewaxOrKisc..i0s-/s1es10 eee Opes Olver O2Gal 7; 145,240,291 49,603 
New Jersey............065 887.80 868.80 49,483,532 56,943 
Pennsylvania’... .. «0.105 4,364.19 3,797.32 195,982,888 51,615 
Delaware sroancaswait seyies.s 172.40 126.90 4,931,709 38,753 
Maryland and Dist. of Col. 727.90 486.80 28,558,124 58,641 
West Virginia...........- 361.50 361.50 24,370,667 67,508 
IRiemitclayiycscrtstctetsreine's -. 940.60 613.60 21,639,876 35,244 
ODL OW rears vivre a or se nieise 10's 3,999.26 3,392.89 131,872,472 38,865 
Maclay annierterercsteteteiorsistein 1,734.12 949,32 89,648,812 41,779 
UNGIANA Reecislevstsiswicincslhe 6 2,466.50 2,196.07 72,377,489 32,922 
PUTTS ete cieza crore erate poss isle) Oy 009.00) 13,1 0120 127,798,081 40,302 
WISCONSIN di. ooisiom 0.015160 :5%6,0 1,357,41 1,044.91 89,580,741 37,876 
Minnesota,............ «+ 1,608.00 227.00 8,250,000 36,343 
HOW Binerin tantisiae eel erateierolons 2,023.00 946.30 36,142,928 38,206 
Missouri........ ea sisereia ee 1,572.39 924.75 50,232,482 54,305 
KKQnSas ncociicss cccieucecee 480.00 122.00 3,500,000 28,699 
Nebraska Territory....... 1,200.00 53.00 3,000,000 56,604 
California rerisciesiiectere oslo 1,285.80 262.50 13,800,000 52,671 
Oregon) Jtesie se poboEH OOS 19.50 19.50 500,000 25,641 
Virginia ....... afaferslstarsieraie 2,054.48 1,378.70 45,146,843 32,739 
North Carolina........... 1,352.42 977.30 19,308,018 19,762 
South Carolina...... peel Ov2.05 988.93 22,423,690 22,673 
Georeialeirie scies(es ceric 1,635.23 1421.22 29,169,513 20,527 
ilOridayersare sere eicic eerayere/are 586.50 401.50 8,628,000 21,489 
Alabamaren sc. Snbnos05 1,434.70 891.16 21,351,102 23,979 
Mississippi Welereld crete waleleete 1,072.12 867.12 24,112,507 27,811 
Tennessee....... sichisetnstere 1,392.49 1,317.78 33,977,478 25,779 
PARTISAN SAS store etal eaters stae ooo (RUSS) 88.50 8,800,500 31,169 
MOWISIATI AG cis\scelsoterscle'6 +e 838.00 335.75 13,627,664 40,559 
Moxa meas Uses cscs eT OTL00 451.50 16,509,772 30,607 
Total, United States. .51,284.87 35,316.40 $1,388,555,268 $38,998 
Six New England states.. 4,119.48 3,831.86 $154,048,992 $40,199 

Five middle Atlantic 
states... tere isles eas 9,430.46 8,207.99 424,186,541 51,679 

Twelve northern interior 
States RC sed. a autnsieres - 21,502.43 13,970.59 557,913,148 39,998 
Two Pacific states........ 1,305.30 282.00 14,300,000 50,539 

Five southern Atlantic 
StAGGH tee Sete oscroleicie widlers’s 6,701.56 5,167.65 124,676,061 24,129 

Six gulf and southern in- 
terior stateS..........., 8,225.64 3,901.81 113,428,523 29,064 


Total, United States. .51,284.87 35,361.40 $1,388,555, 268 


In reference to the method by which the above estimates of 
cost of roads per mile were obtained the following explanation 
is given: “In making the reductions to cost per mile in the 
above table, the aggregate cost in each state has been divided 
by the completed mileage. This makes a greater or less error 
in the result, according to the activity of railroad construction 
in the states severally. Thus in the New England states gen- 
erally the result obtained by this process is nearly accurate, 
since the difference between completed and progressing roads 
issmall. In the new states, however, in which large amounts 
have been expended on roads as yet incomplete the difference 
is necessarily wider apart.” 

The census report of 1880 states that the mileage completed 
at the end of 1865 was 82,995.66. 

By the end of 1869 the mileage operated in the United States 


had increased to 43,510.43, and the aggregate amount of rail- 
way stock and bond capital then existing was estimated at 
about $2,000,000,000, the increase being mainly on account of 
additions to construction or improvements, but also partly on 
account of issues of additional capital when consolidations were 
formed. 

The Railway Journal, in January, 1870, published the follow- 
ing estimate of the mileage and cost of the railways of each 
state and territory at the end of 1869:— 


-——-Miles of road.—— 


Total, in- Cost of road 
States, &c. cluding un- Open. and 
finished lines, equipment. 

Maine..... siaksueteteYeloinys Sionpytets ofvinis tere ie 940.79 672.07 $21,183,110 
New Hampshire........ sawn tele: sia aya 785.32 685.32 22,642,600 
IVErMOMbcoearaiee aes eisiaiec ee ba cies OOOO, 613.09 28,784, 926 
Massachusetts .......cceccccsecscees 1,009.70. 1,483.70 74,699,443 
Rhode wslandsc. che oc sscee bee) yi Vale 76 121.47 5,132,672 
Connectioute ssn secees oes Seer . 806.94 698.57 27,359,017 
IN GWM OF arenes ap erreretoelsaricrarelnete: rere 4,735.91 3,636.22 209,001,671 
New Jersey xivce les cceen ta ceeeae ee 1 023.65 989.65 74,602,735 
Peunsylvanisiee.ee.aocas see lees 6,878.3) 5,014.45 300,556, 508 
Delaware and East Maryland...... 455.50 292.50 8,773,637 
Maryland (other than above)...... 730.02 493.52 31,814,659 
West Virginia celeron. cpersteiewciaetsjefors 723.75 364.75 27,869,315 
Wir IIa J ooa:2is oe cicicwis oe siciniaiaeiisetio.s 2,049.11 1,482.94 49,887,481 
North ‘Caroling... seuiisiees ace 1,552.97 1,129.67 29,505,425 
Houth Caroling. tres vacasscercse.c ce 1,439.17 1,089.97 27,348, 817 
Georgia ss. donccceasn ancmiccene™ veel 2,095.41 1,694.70 36,875,552 
Biloridaits. sscenats sretode «ca tebtete stots 613.20 440.20 9,883,981 
Alla ba nay: tects terera snd oer 2,039.80. _ 1,036.00 36,421,163 
Mississippi gt Sarmied ceis)s1eoninesieer 900.20 900.20 24,910,504 
LQMISIaD Aine fase wsmaline este els esee 928.30 414.50 17 385, 223 
Pex as vikss.0/s hase sects eto) atale lois ei 2,529.25 572.25 17,006,000 
IATEKANSRS goon cccrtoeore ravine eee kate - 897.00 86.00 4,310,000 
WONMCSSOG: 5s rare aiendrs sin.c cies siesta . 1,876.53 1,435.53 46,918,448 
Kentucky parsiccnatess rite m cect 1,402.85 849.55 33,511,746 
OOM ese ees sc nsst re cettenae ee . 4,613.96 3,723.89 100,424.507 
Michigan..... watemlenn vee at eee rere ote 2,293.26 1,198.76 48,793,418 
Indiana...... selects is Sdsleseles >) 5,331.10 2,977.10 121,162,301 
DMinOIsieRaceee ce ejajalecacisiviee Pte ele eis - 7,186.45 4,707.95 217,559,542 
WHiSCOn sit dp sreseroussiamicie prabrere sels --+ 2,779.60 1,490.60 60,358, 723 
Minnes0tais a. c/aseteamireaioe acre seer 1,800.00 823.00 27,160,000 
LOW Bis axeis siaceriice tous. a.simcieisiinetosaiasi> ote cs 8,219.28 2,140.83 85,762,043 
Nebraska cru. ssstececscisinaie om sents 449.00 449.00 26,450,000 
Wyoming Territory..... emcereteiarcie - 560.00 560.00 43,300,000 
Missouri costae sscuceceee tec et ss 3,261.79 1,827.00 88,372,121 
Kansas’ son stee as cae 2 Steen eteiesteye --- 1,601.50 930.50 39,623,500 
Colorado none. neste cic sieleisiele sent moO) 150.00 6,000,000 
Utah) Dernitory sn. -nio.ccmice vive eee. 365.00 365.00 18,000,000 
Nevada....... sraaieiste asia Boor ee 390.00 390.00 19,500,000 
Californine.icis/<s ove oaaisisveyerereiesteeeree 2,397.60 810.60 46,650,000 
OKeZOn seraewie cee een eisieine Camino tee 2,019.50 119.50 5,700,000 


Total, January 1st, 1870.....76,366.38 48,860.55 $2,212,412,719 


RELATIVE RANK OF RAILWAYS AMONG TRANSPORTATION AGENCIES. 


Reference has heretofore been made to the low relative rank 
of railways, in comparison with canals, steamboats, and stage- 
coach movements in 1840, and to the rapid forward strides 
made by railways from 1840 to 1850. An indication of the ex- 
tent of the enormous subsequent progress of the railways from 
1850 to 1867 is furnished by a United States government report for 
the year ending June 30th, 1867, in tables exhibiting the internal 
revenue for that period on the gross receipts of canals, railroads, 
ships, barges, &c., stage-coaches and steamboats, the rate of 
taxation on each of these agencies being 2} per cent. The aggre- 
gates were as follows: Canals, $45,282.40; railroads, $4,128,255.24; 
ships, barges, &c., $4,876.54; stage-coaches, $241,297.09; steam- 
boats, $91,805.09. 

The taxes levied on railroad companies may haye been more 
uniformly collected than those imposed on the other classes 
named, but after due allowance is made for such a circum- 
stance, it is evident that the railways, in amount of business 
and gross receipts, greatly exceeded all the other agencies 
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HE work of consolidating connecting lines had been fairly 
commenced in some sections before 1860. Two of the 
most important were made by the consolidation of the nu- 
merous companies which originally built the railways now 
forming the main line of the New York Central in 1853, and 
by the purchase of state works of Pennsylvania, and the leasing 
of a short railway between Harrisburg and Lancaster, which 
gave to the Pennsylvania Railroad a continuous line between 
Philadelphia and Pittsburgh. In view of the fact that the Balti- 
more and Ohio and Erie were each built and operated by a 
single company, and designed from the outset to serve as 
important channels of through traffic, it is obvious that the 
consolidations which created the New York Central, and the 
purchase and lease which secured to the Pennsylvania Rail- 
road Company the control of a continuous line between the 
two leading cities of the state it traversed, were necessary to 
enable them to hopefully contend with their two American 
trunk-line rivals in the competition for through traffic which 
speedily commenced. Various other consolidations, scarcely less 
necessary to the prosperity of the companies affected, were made 
during the sixth decade, such as the union of the Lebanon 
Valley and various short coal roads with the Reading; the 
union of lines which formed the Pittsburgh, Fort Wayne and 
Chicago; the combinations of various lines in Illinois, and a 
number of combinations in other states. Asa rule, however, 
the prevailing practice before 1860, in most sections, continued 
to be favorable to the maintenance of the independence of 
each company, except in special cases, where there were unu- 
sually good reasons for the adoption of a different policy; 
while after 1860 a number of important consolidations were 
made, and during the seventh decade they became so nu- 
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merous that they formed a leading feature of the developments 
of that period. 
THE PENNSYLVANIA RAILROAD 

engaged more extensively in such operations than any other 
company. From the beginning made by the construction of a 
line between Harrisburg and Pittsburgh, a distance of 249 miles, 
and the purchase of state works, it had, before the close of the 
seventh decade, secured by construction, purchase, and leases, 
the control of 2,458.5 miles of railway, including its main line 
and branches; the Philadelphia and Erie, 287.5 miles; the 
Pittsburgh, Fort Wayne and Chicago, 468 miles, and other 
roads west of Pittsburgh, with an aggregate length of 1,111.6 
miles, viz., Pittsburgh, Cincinnati and St. Louis, 200.5; Little 
Miami, Columbus and Xenia, 196.6; Columbus, Chicago and 
Indiana Central, 600.5, and Indianapolis and Vincennes, 114. 
It had also secured, by obtaining a controlling interest in the 
Northern Central, good facilities for reaching Baltimore, and 
relatively convenient connections with New York by the Allen- 
town route, leading from Harrisburg eastward, via the Reading 
and Jersey Central. At an early period in the eighth decade 
it also leased the lines of the United Companies of New Jersey, 
thus giving a direct entrance into Jersey City, and control of 
much valuable railway and canal mileage. 

Next in importance were the consolidations or leases made 
by the 

NEW YORK CENTRAL AND HUDSON RIVER. 

During the sixth decade it had combined the short lines that 
in the aggregate made a connecting link between Buffalo and 
Albany, and during the seventh decade this construction was 
supplemented by a consolidation with the Hudson River Rail- 
road, leading to the city of New York. This union, and the 


186 CONSOLIDATION OF 


CONNECTING LINES. 


leased roads controlled by it, made the mileage of the main line 
represented by the New York Central and Hudson River after 
October 1st, 1869, 842.21. Cornelius Vanderbilt became the head 
of the system. He had previously been actively identified for 
some years with the Hudson River and Harlem roads, leading 
from New York to Albany (but not with the New York Cen- 
tral); and about orsoon after that period he became promi- 
nently connected with important western railroads under con- 
ditions which practically secured for the New York Central 
connections west of Buffalo analogous in importance to those 
obtained by the Pennsylvania through its lease of the Pitts- 
burgh, Fort Wayne and Chicago and the Pittsburgh, Cincin- 
nati and St. Louis. In 1869 a consolidation was made of the 
Lake Shore, Michigan Southern, and various shorter lines 
forming a through rail connection between Buffalo and Chicago, 
and of various branches and laterals, having a total length of 
945.15 miles. And of this consolidated company, Horace F. 
Clark, a son-in-law of Commodore Vanderbilt, was president. 


THE ERIE RAILROAD, 


which had originally built a line 459 miles in length between 
Jersey City and Dunkirk, had purchased or leased branches 
386.75 miles in length, making an aggregate of 845.75 miles; 
and in addition, it was in 1869, under a lease of the Atlantic 
and Great Western, operating or moving trains over 565.81 
miles; and it was also moving trains over 34.25 miles of short 
New York roads,—making the total mileage operated directly, 
or partially by the Erie, 1,355.08. 
OTHER IMPORTANT CONSOLIDATIONS. 


In addition to these important extensions of trunk-line sys- 
tems, a number of other extensions, consolidations, or leases 
were made during the seventh decade, including the following: 
The Philadelphia and Reading which, in 1862, had 261.13 miles 
of main line and 176.82 of branch lines, a total of 487.45, had, 
in 1869, 826 miles of main line and 815 miles of branch lines, 
or sidings and laterals, a total of 1,141.90. The other anthracite 
railways had made considerable additions to the mileage owned 
or operated. Leading western and north-western railroads had 
greatly increased their mileage, either by leases or new con- 
struction. The Chicago and Rock Island, which had 228.4 
miles open in 1860-61, operated 590.5 miles in 1868-69. The 
Chicago and North-western was in 1869 operating 1,282 miles. 
The Chicago, Burlington and Quincy, which in 1863-64 was 
operating 264 miles, was operating 602.25 before the end of 
1869. The mileage of the Milwaukee and St. Paul had on 
May ist, 1870, been increased by consolidation to 938. 


THE GENERAL SUBJECT OF RAILWAY CONSOLIDATIONS 


has frequently attracted much attention, and the combinations 
effected. at various times have exercised a marked influence 
upon the companies concerned and the public. The circum- 
stances of each particular transaction cannot be described 
within brief limits, but they should be studied and understood 
by those who wish to reach a just conclusion in regard to the 
terms of either of the numerous compacts made. Such an 
elaborate inquiry might result in a belief that bad bargains 
were made by large roads in some instances, and by small 
roads in others, but the owners of the securities of the short 
lines have in a majority of instances probably been materially 
benefited by the protection and sccurity derived frorn an alli- 
ance with longer lines, if they remained solvent. Much of the 
most desirable railway property of the country is now repre- 
sented by the bonds and stocks of companies whose roads are 
leased and operated by more powerful organizations. It seems 
unquestionable that 
PUBLIC INTERESTS HAVE BEEN PROMOTED 

to an extraordinary extent, in various ways, by the process of 
consolidation, especially in the improvement of facilities for 
the cheap, rapid, and convenient movement of passengers and 
freight between distant points, the avoidance of delays and 
changes of cars, the reduction of freight charges, and the in- 
crease of the responsibility of carriers. 

There is a vast difference between traveling or transporting 
freight over a distance of say one thousand miles, under a rail- 
way system made up of loose combinations of twenty compa- 
nies, each having lines of an average length of fifty miles, on 


the one hand, and of making corresponding movements over 
the same aggregation of lines after they are practically under 
the control of a single vigorous and progressive company. The 
twenty organizations might have twenty sets of passenger or 
freight cars and changes, requiring the movement of passen- 
gers at the end of each of their respective lines, and analo- 
gous changes of freight might also be required. Supposing the 
number of such changes to be materially reduced, as they fre- 
quently were, in connection with movements over routes formed 
by a combination of short lines, there was always more or less 
of a lack of certainty, completeness, or permanency about such 
combinations. There might be relatively good arrangements 
during one season which would be less satisfactory in another. 
The condition of the road-bed or locomotives on some parts of 
the line would often be much better than on others. Mechani- 
cal advances desired by some of the companies, would not 
or could not be promptly provided by all their associates. 

In addition to all such difficulties serious questions some- 
times arose about responsibility for losses or damages to freight, 
and if. a company controlling a portion of the combined route 
happened to be bankrupt, speedy payments for losses or in- 
juries inflicted while movements were being made over its line 
could not be secured. Twenty managements, having a légal 
right to act independently or diversely on mary subjects, could 
scarcely exist without occasionally displaying antagonistic pro- 
clivities which would thwart the completeness of through 
freight or passenger connections. 

Consolidations of considerable consequence were probably 
made in England before they were attempted here, and one of 
the results was a remarkable increase in the amount of the 
traffic of all the lines united. This is as natural as that more 
trade should originate on a large lake than on a small one, or 
that there should be more steamboats plying on a lengthy 
navigable river than on a short one. The circle of commerce 
is widened by every step that removes barriers between pro- 
ducers and consumers, by reducing the cost of movements and 
diminishing other obstructions to free intercourse. Railways 
accomplish such ends even more rapidly and effectively than 
ordinary internal water courses, inasmuch as their operations 
are usually conducted with a degree of regularity and celerity 
never attained by other agencies. Long railways, or combina- 
tions of a number of short lines under conditions which prac- 
tically convert them into compact and reliable systems, are 
enabled, by concentrations, to materially increase their useful- 
ness to all interests and communities they serve. 

The Massachusetts railroad commissioners, in their report 
for 1873, drew the following conclusions, after an examination 
of the experience of Great Britain, which may fairly be taken 
as an illustration of a general law: “The evidence seems to 
be almost conclusive that positive benefit rather than injury 
has there resulted from amalgamation, so far as it has gone. 
Not only have the evils anticipated not resulted, but it would 
seem that the public has invariably been better and more 
economically served by the consolidated than by the inde- 
pendent companies. The larger companies employ abler 
officers, and seem to be managed more on the system of great 
departments of commerce, and less on that of lines of stage- 
coaches. The time and attention of the officers are not mainly 
absorbed in questions of corporate hostility, and the money of 
the companies is wasted in a somewhat less degree in warfare 
with each other. There is, in fact, far less of friction in the 
work of transportation, and far more of system. Finally, as 
regards the community at large, it is found that large compa- 
nies can be held to a closer responsibility than small ones. 
Their prominence enables public opinion to concentrate upon 
them. They are more closely watched, and held to a stricter 
account.” 

Mr. C. F. Adams says: “The clearer political observers have 
come to realize at last that concentration brings with it an in- 
creased sense of responsibility. The larger the railroad cor- 
poration, the more cautious is its policy. Asa result, therefore, 
of forty years of experiment and agitation, Great Britain has 
on this head come back very nearly to its point of commence- 
ment.” 

In commenting upon the favorable results of railway con- 
solidation in Great Britain, the chief of the bureau of statistics, 
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in his report upon the internal commerce of the United States 
for 1881, says: ‘A similar result has followed railroad consoli- 
dation in the United States. It has, heretofore, been shown 
that the average of all the rates charged on fifteen leading rail- 
roads of the country, including those of the great east and west 
trunk lines, and the principal railroads west of the Allegheny 
mountains, engaged in traffic between the western and north- 
western states and the Atlantic seaboard, has decreased 39.45 
per cent. since 1870, this reduction in railroad freight charges 
having been more than three times as great as the average re- 
duction during the same period in the prices of twenty-two of 
the leading articles of commerce.” 


EFFECT OF CONSOLIDATIONS ON POWER TO DO GOOD OR EVIL. 


A graphic description cf the benefits derived by the public 
from consolidations is contained in the following statements 
made by Mr. Edwin D. Worcester, secretary of the New York 
Central, before the Senate committee on transportation routes 
to the seaboard, in 1873:— 

“All the permanent and progressive reduction of rates that 
I have spoken of, and the whole practical efficiency of the en- 
tire railroad system, have been due entirely to consolidation or 
to the concentration of lines originally distinct. We 
had ten roads between Albany and Buffalo. There was just 
about as much efficiency in operating ten roads as there would 
be in ten men trying to doa thing that one ought todo. Every 
board of directors had its own profit to make, and its own 
schemes to advance. There was no obligation on the part of 
any one company to do anything for any other. Through lines 
of cars could be run only by very complicated and embarrass- 
ing arrangements. I can remember the time when conductors 
were changed at the end of each one of the roads of the old 
line between Buffalo and Albany. In some cases a ticket could 
not be bought through from Albany to Buffalo. The elements 
of usefulness and economy were very few. In regard to freight, 
there was no obligation on the part of any one of the roads to 
take a single pound of it from another. Except so far as they 
might choose to agree with each other, it involved changing at 
each terminus. The policy of consolidation was what first led 
to the prorating of freight charges. They are now prorated, 
where the old number of lines could never have been got into 
any agreement. Other companies, too, have been carrying on 
this system of consolidations. All the railroads in France have 
been combined into four systems. In England substantially 
all the railroads have been absorbed into five or six general 
systems. If there is any principle involved in having 
no railroad in single control exceed, say, one hundred miles in 
length, the same general rule might just as well limit to a 
single mile. The objection that is frequently urged to consoli- 
dation is the so-called great power created. There seems to be 
a frightful idea that any power that may be exercised for good 
may be exercised for evil. In limiting the simple exercise of 
power so as to surely insure against the possibility of doing 
evil, it is very easy to defeat the ability to do good. What is 
the really proper course to take when an absolute advantage is 
considered as against a remote contingency of disadvantage, or 
as against mere possibility, is quite easy to determine. In 
ordinary matters there is never any difficulty. There 
is, however, no good reason for supposing that consolidation 
does really increase power. For all the purposes of practical 
power to accomplish the terrible purposes so much feared, 
there would be a great deal more ability in the separate com- 
panies than in the combined company. The combined com- 
pany is, at least, answerable as a unit, and the absence of moral 
responsibility that is supposed to exist, because by reason of an 
aggregation of parties it is so divided that no one, as it is said, 
is responsible, would be vastly increased if such unit were di- 
vided into the fractions from which it was formed. Each frac- 
tion in this case would have the full effect of the whole unit.” 

In another portion of Mr. Worcester’s testimony he said, 
“There are some features attending the transhipment or trans- 
fer of property under the old-fashioned way of doing business. 
T was in the mercantile business a good many years ago, before 
railroads came into use for freight purposes. One of my duties 
was to mark goods to be shipped, and I well remember mark- 
ing to the care of three or four people. For instance, going by 


canal, care of such a man at Buffalo, care of some onc else at 
some point up the lake; some one else at some interior point, 
and so on. In the then ordinary way of doing business, a man 
shipped his property to a certain point, say the terminal of 
some route, and when he got there it was subject to his order: 
If he was not there himself, he had an agent or consignee to 
take it. The busiriess of that agent or consignee would be to 
pay the charges if not prepaid when the property was shipped, 
deliver it to the next party in the line of transportation after 
making his bargain with such party, and so on, for every point 
of shipment. The same rule would, abstractly considered, 
apply to-day, but all this detail is done voluntarily by the rail- 
road companies for the convenience of shippers and the public. 
Property shipped from Chicago, St. Louis, and even San Fran- 
cisco, comes to New York without any special oversight or 
charge. If from Canada we even enter it at the custom house, 
and give a bond for duties. This is all voluntary. Few people 
have any conception of the vast amount of troublesome busi- 
ness done by railroad companies for them in this way, and yet 
the saving of the expense of transfer or reshipment, instead of being 
made the source of additional projit, has been applied to the reduc- 
tion of rates.” 
DENUNCIATIONS OF COMPANIES 


which are based on the mere fact that their operations extend 
over a large area and are conducted on a gigantic scale are not 
justified by actual developments. Great companies, like little 
ones, may fail to conduct some of their operations in a satis- 
factory manner; but the chances of obtaining reliable service 
on a lengthy route are usually much better if it is rendered by 
one company, than if a passenger or shipper is obliged to de- 
pend upon numerous independent organizations. 

All this is now so well understood by those who have practi- 
cally tested different methods, that the question of greatest im- 
portance is whether the gigantic companies will be enabled to 
bear the burden of the obligations they have assumed. Dif- 
ferent solutions will presumably be reached in different cases, 
hereafter, as they have been reached, heretofore, the particular 
results depending largely upon the nature of the compacts 
made in each instance. Consolidation, in itself, has conferred 
many benefits, and it would be difficult to point out any posi- 
tive injuries, except those suffered in some instances by stock- 
holders or creditors, whose interests were adversely affected by 
unjust or unfortunate bargains, or by the facilities which gigan- 
tic combinations afforded for ruinous rate-cutting on a stupend- 
ous scale. It may be laid down as a rule, however, that there 
is a special necessity for careful safeguards against consoli- 
dating under any single management more mileage than it can 
effectively manage. 


FINANCIAL EFFECTS OF CONSOLIDATIONS. 


The disposition to consolidate many roads into large systems, 
which rapidly increased during the seventh decade, made a 
material addition to the opportunities for converting relatively 
short new lines or old ones into sources of profit, as they could 
be offered to rival large corporations, and in some instances 
disposed of on very advantageous terms, and the practice was 
adopted in some of the consolidations of making issues of new 
stock for the purpose of equalizing the values of the respective 
properties combined. 

Much has been said, at various times, of the effect of these 
new stock issues in increasing railway capital. So far as the 
interests of the general public are concerned, they have rarely 
exercised any influence whatever, as few, if any, of the lengthy 
railroads engaged in competitive operations are enabled to 
make any advance in charges on account of an increase of 
amount of capital stock. If the supposition that practical ope- 
rations on a railway have any connection with the amount of 
its capital stock has any foundation, it must be based chiefly 
on the doings of comparatively small lines or lines that are not 
subjected to the sharp competitive influences which now pre- 
vail, almost universally, in connection with nearly all classes 
of local and through traffic. Certain it is that a number of 
lines which are supposed to have issued a specially large 
amount of capital stock have rarely been able to earn divi- 
dends on such capital, and it is palpable that earning power, 
as a rule, does not depend upon, and is not governed or ma- 
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terially affected by, the amount of capital stock. The question 
may still be asked, however, why did various lines, when con- 
solidating, make the nominal amount of their capital stock 
differ from the sum it represented previous to such consolida- 
tion? There would be a considerable difference in answers 
given in different cases. 

If it is supposed that two roads, which each had a capital 
stock amounting to-$1,000,000, after maintaining an independ- 
ent existence for a number of years, had agreed to consolidate, 
and to substitute for their old certificates new ones, nothing 
would be more natural than that the aggregate amount of the 
new issue, and the proportion of it to be assigned to the share- 
holders of each of the old companies, should receive very 
serious consideration, and be finally determined by various 
influences. One might be the market value at the time of the 
consolidation, and if the shares of one of the companies were 
ata premium and the shares of the other at a discount, it is 
obvious that the new stock would probably not be apportioned 
without due regard for this important distinction. Ifthe shares 
of both companies had risen in market value above the par 
value, and if the profits of the companies had been sufficient 
to maintain the shares at such advanced quotations during a 
protracted period, the new stock representing the consolidated 
interests would be more likely to represent the market value 
than the par value. Then there was a possibility that the mere 
act of consolidation would increase the earning powcr of each 
of the consolidating companies, and this increase may have 
been sometimes represented in the new stock issue. There 
were numerous cases, too, in which companies, instead of 
dividing their net earnings among shareholders, had applied 
an unusually large proportion to permanent improvements, 
and for this temporary privation a corresponding equivalent in 
an increased amount of the new consolidated: stock might be 
demanded. There were other.cases in which a comparatively 
short road was absorbed by a long one, and the circumstances 
were such that its shareholders demanded that they should be 
guaranteed a high rate of dividends—say 12 per cent., and it 
was deemed prudent to have this rate practically represented 
by a large issue of capital, drawing—say 7 per cent.; as this ex- 
pedient would probably help to evade legislation relating to 
the rate of railway dividends. 

Independent of all legitimate considerations, a field for specu- 
lative financiering was opened by some of the consolidations. 
With the best of intentions, and the most earnest desire on the 
part of all concerned to have the new stock of a consolidated 
system fixed and distributed on-entirely equitable principles, 
great changes in the earning value of particular properties 
might speedily show that excessive estimates had been made; 
and as it may be assumed that the best of intentions did not 
always prevail in the arrangement of such affairs, existing con- 
trasts between the earning value and the capitalization of por- 
tions of some of the consolidated systems are not surprising. 


EFFECTS OF CONSOLIDATIONS OF RIVAL LINES IN PREVENTING COM- 
PETITION. 


The famous maxim of Robert Stephenson that “railway com- 
petition is not possible where consolidation is practicable” is 
generally verified, sooner or later, in cases where a few com- 
paratively short parallel lines compete for all the through and 
local traffic of a given region, and it is in such cases, particu- 
larly, that the evil effects of building two railways to do the 
work of one are felt, by the company that survives a competi- 
tive death struggle, the company that is ruined, and the com- 
munity served. A remarkable illustration of the results of such 
contests, which has found partial or complete counterparts in 
a number of instances, and notably in the case of the West 
Shore and New York Central, is furnished in a letter of Isaac 
Hinckley, president of the Philadelphia, Wilmington and Balti- 
more, dated February 28d, 1874, to the Senate committee on 
transportation routes to the seaboard, which says: “Lowell, 
Massachusetts, 26 miles from Boston, was connected with that 
city by the Boston and Lowell Railroad, of which I was a 
director for fifteen years. We were, in or about 1854, carrying 
passengers at 60 cents, coal at 75 cents, and other freights in 
proportion. The Salem and Lowell Railroad about that time 
commenced, in connection with the Boston and Maine Rail- 


road, to compete for trade. Passenger rates went to 45 cents, 
and coal to 50 cents generally, and once to 80 cents. These 
rates were injurious to the Boston and Lowell, and insupport- 
able by the Salem and Lowell. Compromise and lease fol- 
lowed. Passenger rates went to 75 cents, then to $1, and now 
are 75 cents. Coal rates went to $1.25 at once, and subse- 
quently to $1.75; since reduced, I think, to $1.20. Other rates 
were affected in the same direction, yet the Boston and Lowell 
Railroad Company, who took the lease, fared no better than it 
did with low rates before the Salem and Lowell was built.” 

Mr. Hinckley wisely drew a broad distinction between the 
ease with which competition could be checked on compara- 
tively short parallel lines and the difficulty of arresting it on 
long through routes. He said: “In here speaking of competi- 
tion I do not refer to cases where the business competed for is 
but a portion of the business of the road, and, therefore, is not 
of prime consideration. Thus the great trunk lines may go on 
competing indefinitely for the western and seaboard traffic, be- 
cause such compctition is not destructively exhaustive, in view 
of the large local traffic which those lines enjoy free from com- 
petition. Yet even here the public frequently suffers, as, for 
instance, when competition has reduced the rates to cost, or 
even below cost, and the railroad companies, in self-preserva- 
tion, agree together for a time, forming what we may calla 
temporary consolidation, under which rates are _spasmodically 
raised.” 

It is to be remembered that the famous Stephenson maxim 
relating to the cessation of railway competition only applies to 
cases “where consolidation is practicable,” and while it does 
apply to them with considerable regularity, there are many 
forms of railway competition in this country which never have 
been, and from the nature of the organizations concerned, 
probably never will be, arrested by permanent consolidations. 
This remark is applicable to all the great through-route sys- 
tems, whether they pertain to movements-between the Atlantic 
coasts and the Mississippi valley, or between western traffic 
centres and adjacent agricultural districts, or between the Pa- 
cific coast and the Mississippi valley. In reality these lines 
have always been competing with each other for through 
traffic, since they were in a physical and financial condition to 
make such competition effective, even during the brief periods 
when agreed rates and all requirements of pooling arrange- 
ments were most faithfully maintained. The real mission of 
pooling arrangements is not to avert competition, for that is 
impossible while diverse permanent financial interests exist, 
but to diminish the evils of unrestrained competition, and to 
afford incidental protection to the local interests and industries 
which are adversely affected by a ruinous lowering of through 
rates. 


| CONNECTION OF RAILWAYS AT TRAFFIC CENTRES, 


Another notable tendency, which, although it did not involve 
a consolidation of business interests, had an effect analogous 
to consolidation in improving the arrangements for through 
movements, and which had been checked at a number of 
traffic centres until after 1860, and then extensively adopted 
between 1860 and 1870, was towards the construction of tracks 
over which connections could be made with locomotive power, 
of passenger or freight trains, between the leading metropolitan 
stations of different railways. At some points the construction 
of union depots or stations formed part of this movement. At 
others it did not. There were cities in which the principle of 
effective union for the interchange of all classes of traffic was 
carried out to the fullest extent, and others in which there were 
important reservations. But, generally speaking, the move- 
ment towards materially increasing the facilities for forwarding 
passengers and freight from one railway terminus to other ad- 
jacent termini in the same city was nearly universal. It was 
of sufficient consequence to constitute an epoch in railway 
development, and was stimulated or hastened by events and 
requirements of the war, such as the movement of large bodies 
of troops, or many sick and wounded soldiers, through cities, 
and the additional necessity created for rapid passenger and 
freight movements of various kinds. While the issue of union 
or disunion was being debated at the cannon’s mouth, one of 
the most imperative of the military and political requirements 
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in each section was the improvement of means of transporta- 
tion in all practical ways, including the-sweeping away of 
municipal obstacles; and although each army aimed at crip- 
pling or diminishing the facilities possessed by its adversary, 
a constant pressure was exerted in favor of the removal of 
artificial obstructions, such as those arising from attempts to 
prevent a convenient interchange of the traffic of the lines 
radiating from important business centres. 

A notable illustration of the tendencies referred to is fur- 
nished by the construction of the Connecting Railroad in 
Philadelphia, by which a direct connection was secured be- 
tween the Philadelphia and Trenton road leading to Jersey 
City, and the main line of the Pennsylvania Railroad, and 
(via the Junction) with the Philadelphia, Wilmington and Bal- 
timore on the south. 

When the act incorporating the Connecting road was passed 
in 1863, the United States “Railroad and Mining Register said: 
“At the same time that the Connecting Railroad thus fortifies 
and accommodates Philadelphia with reference to the western 
trade, it likewise carries to Philadelphia the facilities and con- 
veniences incident to the main line of communication between 
New York and Washington, as against the rail route between 
New York and Washington via Reading and Columbia.” 

The following reference to the Connecting Railroad, in the 
Pennsylvania Railroad report for 1864, dated February 18th, 
1865, also directs attention to the importance of that line as an 
adjunct in the attempt to use the main line of the Pennsylvania 
Railroad east of Harrisburg, instead of the Lebanon Valley 
and Allentown line, in conducting traffic between New York 
and the west:— 

“The construction of the Connecting Railway, chartered to 
join the Pennsylvania Railway in West Philadelphia with the 
Philadelphia and Trenton road at Frankford, a distance of 
seven miles, has been commenced, and will be pushed to com- 
pletion as rapidly as circumstances will permit. The rightof way, 
one of the chief elements of its cost, has been mostly secured. 
This connection will bring the line from New York to Harris- 
burg and the west, via Philadelphia, within twelve miles of the 


same distance as via Allentown, and will doubtless return to 
this end of our road much of the travel which the delays and 
obstructions in passing through this city has driven to other 
channels.” 

The changes that occurred at Philadelphia on account of the 
construction of the Connecting Railroad were of sufficient im- 
portance to leave a deep impress on many ramifications of rail- 
way policy which there is not space to discuss here. Analogous 
movements were made in various other quarters, partly on 
account of the pressure of war influences, which favored the 
establishment of the closest possible relations between various 
sections, and partly on account of a strong disposition, in cases 
where cities continued to interpose unnecessary obstacles to 
convenient railway movements through their boundaries, to 
devise routes by which their territory could be avoided. 

UNION DEPOTS OR STATIONS. 

One of the places at which a main depot (or station) was 
established was Erie. It was constructed in 1865, to be used, 
partly, by the Cleveland and Erie; Buffalo and Erie; Philadel- 
phia and Erie; and Erie and Pittsburgh. A contemporary 
description says “the building is of brick, in Romanesque style 
of architecture, and running east and west between the Lake 
Shore and Philadelphia and Erie railroad tracks. Including the 
covered platforms—which are in some respects the most use- 
ful portion of the building—the depot is 475 feet long by 81 feet 
in width, two stories high for some distance from its front, and 
surmounted in the centre by a neat cupola, to be some 40 feet 
in height.” 

There were also several Union depots at Chicago, one of 
which was constructed for the joint use of the Michigan 
Southern and Chicago and Rock Island about 1866. It occu- 
pied a square of ground, and was five hundred and fifty-two 
feet long and one hundred and sixty feet wide. 

At Toledo the Toledo, Wabash and Western used the passen- 
ger station of the Michigan Southern, which was a large and 
commodious structure, built of brick, four hundred and eighty 
feet long and sixty feet wide. 

Similar arrangements were made at various other points. 
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ARTICULAR interest was felt during the latter part of the 
seventh decade in the operations of the trunk lines, and 
especially the Pennsylvania, New York Central and Hudson 
River, and the Erie. At that time John Edgar Thomson was 
president and Thomas A. Scott first vice-president of the Penn- 
sylvania; Cornelius Vanderbilt was president of the New York 
Central and Hudson River; Jay Gould was president and James 
Fisk, jr., vice-president of the Erie; and John W. Garrett was 
president of the Baltimore and Ohio. Reference has already been 
made to the important additions to the mileage of most of these 
lines during the decade, and there was even a greater increase 
in the amount of business transacted, of capital, and of the 
energy with which competitive struggles for through east and 
west-bound traffic was conducted. Financial and business 
circles were not unfrequently treated to startling surprises by 
the magnitude of new enterprises undertaken, or the methods 
by which one of the rival organizations antagonized another. 
A large portion of the exciting railway incidents of the period 
hinged on the doings of these lines and their active managers. 
The nature of some of these events is indicated by statements 
made in annual reports. The increase of capital was as fol- 
lows: On the Pennsylvania, main line and branches, the stock 
and debt were $31,025,271 in 1860, $36,584,840 in 1865, and 
$66,610,090 in 1870. On the Erie it was $40,076,620 in 1860, 
$43,467,378 in 1865, and $106,935,710 in 1870. On the New York 
Central it was $51,502,601 in 1860, $53,544,533 in 1865, and 
$108,110,137 in 1870. Other operations are shown in the fol- 
lowing table:— 


Earn- Net 

Tons of ings earn’gs 

Gross Net freight per ton per ton 
earnings. earnings. moved per per 
: one mile. mile, mile 

cents, cents. 

N. Y. Cent. in 1860. $8,043,484 $3,456,520 239,418,931 2.065 0.722 
ie - 1865. 18,427,904 3,689,382 315,732,070 3.451 0.913 

fe is 1870. 22,368,320 8,295,240 769,087,777 1.853 0.710 
Erie in 1860........ 5,180,322 1,903,826 214,084,396 1.814 0.813 
Se SGD ste isrieress 15,300,575 4,483,385 388,557,213 2.76 0.77 

a ORO. weer 16,179,461 4,106,450 893,862,718 1.333 0.358 
Pennsyly’a in 1860.. 5,932,701 2,296,402 214,162,018 1.957 0.781 
ef ee 1865.. 17,459,169 4,189,111 420,060,260 2.665 0.384 
Ss ie 1870.. 17,531,707 6,271,622 825,979,692 1.549 0.551 


The vicissitudes of these lines, with alternate periods of peace 
and war, of prosperity and adversity, represent many of the 
most striking phases of American railway history. Fortu- 


‘nately for all concerned, they each possess a large amount of 


local traffic, which furnishes a reliable revenue, and has only 
been affected in a moderate degree by numerous through-rate 
wars. But they have also been, in conjunction with the Balti- 
more and Ohio, the leading railway avenues over which the 
principal passenger and freight movements between the Missis- 
sippi valley and the Atlantic seaboard, in the United States, 
since an early part of the sixth decade, have been conducted, 
and as a very large proportion of this through business has 
been competitive, each of the four lines struggling to obtain 
the largest attainable share of it, the general result of their 
efforts has been to develop the most effective and economi- 
cal system of practical railway operation. Labors of other 
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American roads have done much to contribute to the same 
result, but nowhere else have the incentives to unremitting 
efforts to increase the speed and comfort of passenger move- 
ments, and to reduce the cost of freight movements, been so 
powerful. The necessity of a resort to every expedient avail- 
able for the accomplishment of such objects was keenly felt 
during the closing years of the seventh decade, and many 
methods for promoting them were applied during that period, 
but all that was then done, in view of subsequent develop- 
ments, may now be regarded as only a very vigorous com- 
mencement of the task of improving and cheapening railway 
transportation. 
RELATIVE IMPORTANCE OF THROUGH MOVEMENTS DURING THE 
SEVENTH DECADE. 


While there have been severe and injurious struggles for 
through-rail traffic ever since routes over which it could be 
carried have been opened, and while the amount of both 
through and local traffic have enormously increased since the 
seventh decade, the relative importance of through traffic, as 
well as thé amount of profit it yielded, was formerly much 
greater than it is at present, or has been in any recent year. 
In other words, the local traffic of the trunk lines, as repre- 
sented by ton-mileage, increased much more rapidiy than 
through traffic, and the through traffic formerly represented a 
much larger proportion of the entire amount of railway labor 
performed than at the present time. , 

An illustration of this fact is furnished by the freight move- 
ments on the Pennsylvania Railroad during 1864, which were 


as follows:— 
Ton mileage. 


322,497 tons of through freight went eastward............ 115,453,989 
147,972 tons of through freight went westward........... 52,974,629 
1,482,647 tons of local freight went eastward..............- 200,041,352 
632,263 tons of local freight went westward........+.ss+: 52,157,252 


2,584,379 420,627,222 
It will be seen that the ton-mileage of west-bound through 
freight actually exceeded the ton-mileage of the local freight 
movement in the same direction, while the ton-mileage of the 
east-bound freight movement represented about 57 per cent. of 
the volume of the local east-bound movement. Combining the 
ton-mileage movement in both directions the figures stood thus: 
Through freight, 168,428,618; local freight, 252,198,604. The 
through movement represented about 40 per cent., and the 
local movement about 60 per cent. of the entire ton-mileage. 


THE PENNSYLVANIA TONNAGE TAX, 


The importance of the Pennsylvania Railroad as a competitor 
for through business was greatly increased in the early part of 
the seventh decade by the removal or abrogation of the ton- 
nage tax, previously imposed on freight forwarded over its 
lines. The amount of this imposition represented a larger sum 
per ton per mile than has sometimes been charged for the en- 
tire movement by railway companies, and its abrogation was 
an absolute necessity as a precursor of extensive competitive 
through movements, as the handicapping of one company by 
such a tax, when its rivals were not subjected to it, would have 
created a fatal obstruction. Any reasons that may have existed 
for imposing the tonnage tax while the state owned the main 
line of combined railways and canals necessarily lost their 
force when the Pennsylvania Railroad Company became the 
purchaser of that main line, and this fact seems to have been 
recognized by the framers of the law which provided for the 
sale of those works, passed May 16th, 1857. It fixed the mini- 
mum price for the main line at $7,500,000, and provided that if 
the Pennsylvania Railroad became the purchaser it should pay 
$1,500,000 additional, and in consideration was to be relieved 
of all taxes on tonnage or freight carried over the road, as well 
as of other taxes which were specified. But although the Penn- 
sylvania Railroad became the purchaser under this act, the ton- 
nage tax was not at once abolished, on account of a decision of 
the Supreme Court of Pennsylvania that so much of the act of 
1857 as related tothe general taxes imposed was unconstitutional. 
The company was thus placed in an embarrassing position, from 
which, after protracted litigation, it was finally relieved by new 
state legislation, perfected March 7th, 1861, which provided that 
the Pennsylvania Railroad was to pay, in annual instalments, 


the sum of $13,570,000 to the state in full for the purchase of 
the main line and the repeal of the tax. Other provisions of 
this law obliged the company to construct several important 
branches. Its passage placed the Pennsylvania Railroad Com- 
pany, for the first time, on equal terms with its trunk-line 
competitors in matters relating to taxation. And as this im- 
portant legislation was secured largely through the personal 
efforts of Colonel Thomas A. Scott, who was at that time vice- 
president, after having previously been general su perintendent. 
of the Pennsylvania Railroad, it materially increased his pres- 
tige as an able and influential railway manager. 


CONTESTS FOR CONTROL OF DESIRABLE CONNECTIONS. 


Some of the most exciting incidents of the seventh decade 
hinged on efforts to gain or preserve control of western con- 
nections, such as the attempt of the Erie managers, in 1869, to 
secure possession of the Pittsburgh, Fort Wayne and Chicago, 
which had previously been, and continued to be, the most 
valuable connection of the Pennsylvania west of Pittsburgh, 
in the matter of securing through traffic. The following refer- 
ence to this episode is contained in the annual report of J. 
Edgar Thomson, made in the early part of 1870:— 

“The original policy of this company was to reach the traffic 
of the north-west, west, and south-west, by assisting the con- 
struction of tributary lines leading to the markets of these sec- 
tions, but not to control their management beyond the state of 
Pennsylvania. With this object in view, it gave to the Pitts- 
burgh, Fort Wayne and Chicago Railway Company at several 
periods of its extrémest need, large advances to complete its 
lines and preserve its property to its shareholders, and secured 
written pledges that its eastward. business should follow the di- 
rection which prompted and justified this company in granting 
the assistance so earnestly solicited. Under the conviction that 
this agreement was ample, it was not believed that further 
protection to your interests in the north-west was either de- 
sirable or important. The rapid growth of this section of the 
country, however, placed that company, in a few years after 
its completion, in a condition of great prosperity. It then, un- 
mindful of its former obligations, endeavored to seek other 
eastern connections that it could control, though this company 
at all times gave to its business the same rates per mile that it 
charged upon its own line, upon both passengers and freight. 
Extensive surveys were accordingly made of the regions east of 
Pittsburgh by that company to find a suitable line for this ob- 
ject, followed by material pecuniary advances to a railway com- 
pany whose road it was proposed to use, as a part of this rival 
route to the east; but during the progress of these movements, 
an offer was made by the Erie Railway board to absorb not 
only the Pittsburgh, Fort Wayne and Chicago line, but nearly 
all the western connections of the Pennsylvania Railroad Com- 
pany, which only failed from a misapprehension of the terms 
of the law under which they proposed to accomplish their ob- 
ject, and subsequent adverse legislation procured by the presi- 
dent of the Fort Wayne company. 

In view of these extraordinary movements, it became evi- 
dent to your board that this company must depart from the 
policy that had heretofore governed it, and obtain direct con- 
trol of its western connections. Negotiations were accordingly 
opened with the directors of the Pittsburgh, Fort Wayne and 
Chicago Railway Company, who had become apprehensive, 
under the vicious system that had been developed in New 
York, by which stock and bondholders of railways and their 
agents sold their proxies to vote at the elections of the com- 
pany, without any regard to the interests involved in the issue, 
that their own work might fall into hands whose object would 
be to seriously impair the permanent interests of their con- 
stituents. 

After a lengthy negotiation with the directors of that com- 
pany, a lease was agreed upon, and this company entered into 
possession of the Pittsburgh, Fort Wayne and Chicago Rail- 
road on the 1st of July last. The terms of this lease, which 
gave to the shareholders 12 per cent. on their capital, were at 
the time considered very onerous, and only justificd by the 
circumstances already referred to. The results of its opera- 
tion, however, for the first half year, notwithstanding a di- 
minished revenue of $304,595.90, compared with that of the 
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same months in 1868, have, through a vigorous retrenchment 
of expenses, left a net profit of $36,794.43 over all outlays, in- 
cluding the semi-annual contribution of $52,050 to the sinking 
fund. 

For these favorable results the company is much indebted to 
the energetic and economical administration of its affairs by J. 
N. McCullough, Esq., its general manager.” 

The same report also makes important references to negotia- 
tions by which the permanent control of lines leading to Cin- 
cinnati and St. Louis had been secured. 

The significance of this and other conflicts between the trunk 
lines for the control of various western connections will be 
better understood by a brief reference to their original position, 
and to new developments progressing in the closing year of the 
seventh decade. The Pennsylvania, when it first reached Pitts- 
burgh was so largely dependent upon the Ohio river for western 
connections that during the sixth decade it was said that the lead- 
ing element of the prosperity of the railroad was the condition 
of the navigation of the Ohio. In other words, during a season 
of low water there were relatively small dividends, while in a 
high-water season either the dividends or surplus rose to a rela- 
tively high-water mark. None of the other trunk lines were then 
so disadvantageously situated in the matter of western water 
connections, inasmuch as both the New York lines had outlets 
on lake Erie, with its superior facilities for water communica- 
tion with the west and north-west, and all the lake cities, while 
the Baltimore and Ohio touched the Ohio at points lower down 
the river than Pittsburgh, and less likely than that city to have 
their commercial relations obstructed by low water. 

It was, therefore, more necessary to the Pennsylvania than 
to either of the other trunk lines to secure reliable rail connec- 
tions with the lakes, and it was probably the pressure of this 
necessity which led, at a relatively early period, to the extra- 
ordinary efforts of her managers to secure the numerous con- 
nections with western lake and river ports which they obtained. 


COMPETITION BETWEEN RAIL AND WATER ROUTES FOR THROUGH 
EAST-BOUND MOVEMENTS OF BREADSTUFFS. 


About 1869 the significance of these connections became 
greater than ever before, because the length of rail movements 
of western produce had then materially increased, on account 
of growing confidence in the practicability of successful rail 
competition with the western lake and river water carriers. 
The charges of the latter were then usually maintained ata 
standard that afforded a liberal margin of profit for competi- 
tive rail movements. It was said about 1869 that grain could 
be moved from St. Louis to the North Atlantic seaboard for a 
much smaller sum than the usual rate for carrying it from St. 
Louis, on steamboats, down the Mississippi, to New Orleans, 
and the ordinary charges for all river and lake movements 
were much higher than the railway rates for corresponding 
service which became common during the eighth decade. 

The strong tendency towards a relative increase in the east- 
bound rail shipments is shown by the following statement of 
the shipments of wheat and flour east from Chicago in the 


years named:— 


-——Wheat, bushels.——, -——Flour, barrels.—— 


Years. By lake. By rail. By lake. By rail. 
USGS cee s «.010) ,o's'or0i801 0/646) 552 89, 861 1,207,345 311,884 | 
TSCA sos aioe oieteiai pina ete 9/000; 000. 173,392 1,034,793 249,417 
NeGi ace ee eeeses G:O02,070 866,028 646,356 646,372 
SOG Me eteseeeatecces 0,027,040 4,055,303 481,491 1,499,816 
TSC 7. sMewiebistewe om v1.0 S5492, 187, 1,899,277 650,367 1,364,576 
USGS Abeer alate sein eles LO, O00 O40 1,402,816 774,565 1,624,500 
LEGO ie.ctnre’s 0.004 019 sivicieis 11,279,514 1,895,123 829, 272 1,508, 855 
USZO ois ciejainis ei meiouel sales 13,429,069 2,902,953 574,393 1,129,074 


A very important feature of the trunk-line operations hinges 
on the fact that it was only towards the close of the seventh 
decade that it became common to regard them as important 
competitors for the east-bound movement of grain from Chi- 
cago or other traffic centres in the Mississippi valley, or even 
from Buffalo to the city of New York, during summer months, 
when navigation on the lakes and canals was practicable, while 
during the next decade they frequently competed with the lake 
and canal carriers. 

A table of the average rates charged on wheat, per bushel, 
by the three routes, viz., all rail, lake and rail, and lake, canal, 
and Hudson river, during each month of the years 1868, 1869, 


1870, 1871, and 1872, forms part of the report of the Senate 
committee on transportation routes to the seaboard, made in 
1874. It shows that the all-water rates were usually much 
higher than railways have since attempted to obtain for all- 
rail service; that the water rates were high enough to stimulate 
rail competition; and indicates that, in connection with such 
movements, as well as nearly all other important internal 
freight movements, really low charges were never permanently 
maintained before an era of active rail competition. The table 
is as follows:— 

Average monthly freight charges per bushel on wheat from Chicago to 
New York by water (lakes, Erie Canal, and Hudson river), by lake and 
river, lake to Buffulo, and thence rail to New York, and by all rail, 
1868 to 1872, inclusive: — 


—1868,—, -——1869.—>. —1870.——  -——1871.—— —1872.—— 


eee Se a8 Saat 

I Lo} H Lo} I Lo} al Lo} 
a ed ees de Bree ees 
iy Pieter lar ete re 
oS ee Se ot ae epee re ee 
cts. cts. cts. cts. cts. cts. cts. cts. cts. cts. cts. cts. cts. cts. cts. 
Janse cow tee OL aie esas Ye 42 eR TOO Mtoe TNS eTEOO 
Hebi eaten OL SA Ones, re 42 Sasa 3!) 2139) 
Mar.. -. 48 oe oe 80 55 95 26 SYeteeies POO Ey etet eeROG: 
Apri. .. 23 42 -. 26 30 -. 22 30 ne Pe Ti Ap Sano) 
May.20. -26'365°19 25°30 169420 27/516) 2215 ©9713) ee 25a 27. 
June 1925.30 ol 25827 16m e) 2 7ee lO oles oe eo, 
Anwubyoits} “BESEE3 I ORL Pye al) Gay yf NG) Gh) OR} OBS oe 
(AG 22 26) SO eon S20NS00 alban 202 7a Sn 24 er SOR 22 men S eT, 
Sept. 25iaa1 S022, 22839 = ben 2330 moo me oom poke amo cmos 
Octr27 (34/4229) (27739) 21 25) S6e 270 Slee SPO eno Go 
Nov..28 3545 382 38642 20 2939 25 382 39928 38 89 
Dec.. o» 45 reo 39 eee wisi TOO Uemers 39 


Av.25.3 .. 42.6 24.1 .. 35.1.17.5 .. 33.3 21.6 22.3 31 26.6 28.8 33.5 

The general effect of the rail competition with water carriers 
for the east-bound movement of breadstuffs, during the period 
referred to above, was to divert to the railways a comparatively 
small proportion of the shipments of wheat and corn, but a 
very large proportion of the shipments of flour. In 1863 
1,207,345 barrels of flour were sent east from Chicago by lake 
and 381,884 barrels by rail. In 1872 823,457 barrels were for- 
warded by lake and 1,186,670 by rail, and progress towards this 
notable change in the proportions of flour carried by the re- 
spective routes was continuous. 


REDUCTIONS OF RAIL RATES FOR LIVE STOCK AND WEST-BOUND 
MOVEMENTS. 


Live-stock shipments were also the subject of frequent rival 
trunk-line movements eastward, some of which were occasion- 
ally made at very low rates. At one time cattle were taken 
from Buffalo to New York for $1 per car by the New York 
Central and Erie. 

West-bound freight movements of merchandise also became 
the subject of sharp competition, and the extreme measures 
resorted to at sundry periods are indicated by the fact that the 
Financial Chronicle, of February 27th, 1869, says: “The war 
between the Pennsylvania Central, New York Central, and Erie 
railways, as to rates on through freight from New York or 
Boston to Chicago, has resulted in a reduction in price to 30 
cents per 100 pounds on all classes of freight. This is the 
lowest price ever made, and is a decline of $1.58 per hundred 
in ten days.” 

This extreme reduction seems to have been followed, after 
a brief period, by an advance in rates, which, in turn, was suc- 
ceeded by a prolonged reduction, as will be seen by the follow- 
ing table of west-bound rail rates from 1862 to end of 1870:— 

NEW YORK TO CHICAGO. 
In cents per 100 pounds. 


D First Second Third Fourth Special Special 
ate. class. class. class. class, class. class. 
January 1st, 1862......... 160 128 107 66 8 as 
April 7th, 1862 .......... 149 117 &5 50 oe 

October 29th, 1862........ 180 150 124 75 on . 
May 14th, 1863....... Brae OO 117 94 55 AG 

October 5th, 1863......... 160 128 107 66 oe. oe 
November 23d, 1863....... 180 150 124 85 at ee 
July 25th, 1864.......0+++.200 166 iby 85 oe oe 
September 20th, 1864...... 215 180 120 82 ee ee 
May 24th, USED ieeivtels «(sive sre 2lO 180 106 96 ee oo 
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First Second Third Fourth Special Special mates wish: aenone ees oes Apecinl ha 
Date. class. class. class. class. class. class. i as a a * - 

215 180 90 82 September 8th, 1870....... ; 
CS sh sonia 7 ‘ ; November 28th, 1870...... £60 ~ 130 HE RPG ae Hi 
February 5th, 1866....... 215 170 82 82 so ) ee es ey ae res a 
March 5th, 1866.........- 188 160 127 82 December 26th, 1870...... 
May 15th, 1867........-.-- dee a ple - RELATIVE DECLINE OF WATER-ROUTE MOVEMENTS. 

2 " oe 

ae a oes ie ; ; : ee cH i 82 a6 The extent to which prevailing influences have promoted the 
August 10th, 1868... rae 149 128 120 82 . rapid growth of railway tonnage, while canal and some other 
September 7th, 1868......- 188 160 127 82 55 water-route movements were actually or relatively declining, 
February 4th, 1869.......- 188 ~ a Be eS * is shown by the following table, which, in illustrating what 
February 18th, 1869....... eS - = = a occurred in New York, typifies, to a considerable extent, cor- 
February 24th, 1869......- 40 40 40 40 40 responding phage! each 
March 15th, 1869,......... 160 160 127 82 55 Sn a, 
July 1, 1869.......--.-+-- 188 160 127 82 55 Total tonnage moved each year on the Erie Canal, on the Erie si ons 
July 31st, 1869....... se LO 60 55 50 30 and on the New York Central and Hudson River Railway, from ‘0 
Angust 2d, 1869.......... 45 45 45 45 40 1872, inclusive:— Fete 
August 4th, 1869 ......... 40 40 40 40 30 New York Ge rat Erie Eric 
August 5th, SEO Sevetcietereiere 30 30 30 30 30 oe ear and shtoe River R. R. rere 3 Pepe 
August 7th, 1869.......... 25 25 25 25 25 L808 c ele Aarne Biasaa sha aifeye aia eum 776,112 943,215 as 
August 23d, 1869......... 38 38 38 38 38 1857. NOOnIOT DONOOsCe ses the 978,066 tags 
August 30th, 1869...... .. 43 43 43 43 43 Dat esa HEIGL OAC TEN 765,407 816,954 1,767, ; 
September 22d, 1869...... 40 40 40 40 40 LSbORo reece sew cieeiscececec eee. 834,319 868,073 phe 
September 24th, 1869..... . 85 35 35 35 35 . L8GOM Silica restore a aialeslsteles 1,028,183 sig omis Fie a 
September 30th, 1869...... 30 30 30 30 30 . USGL eases Sees -- -1,167,302 1,253,418 2,500,782 
October 4th, 1869,....... -. 50 50 50 50 50 oe L862 ike tons esitiesedete ceases 1,387,433 1,632,955 8, pepe 
October 9th, 1869.......... 75 75 75 50 50 W8CSis-feseleiese Wate rsiae afeierprs trod mne 1,449, 604 1,815,096 2,955,302 
October 13th, 1869........ 125 100 75 65 50 ay RO AOR COO BAC vert = 1,557,148 2,170,798 2,535, 792 
November Ist, 1869........ 140 125 100 80 50 TSGD series ainres-o:570,600lorane arma ceicve us 1,275,299 2,234,350 2,523,490 
November 29th, 1€69...... 150 130 100 80 55 MSGS rsueke saioiatotsid'scaveleloveceleysssroeags 1,602,197 3,242,792 2,896,027 
June 138th, 1870........ Seek 90 70 55 45 a BG ie ropa stars site's o\6.Geve'e,6ts scete 1,667,926 3,484,546 2,920,578 
Jpobby Metdey, EO nc cenoseaca th 70 60 50 42 35 USC826.2e6 sec ewccclsles secs vives 1,846,599 3,908, 243 3,346,986 
July, 25th; 1W870N, .. 6.0 65 60 55 45 40 35 PRG ari lac: 5 otelotcleterata teh a otereets 2,281,885 4,312,209 2,845,072 
July 28th, 1870............ 50 50 50 45 40 35 LBTOs stiictcuatelsteieceee es eons 4,122,000 4,852,505 3,083,132 
August 12th, 1870........ 50 50 50 50 40 IB sstaswslcatels erated shes Reveae ets 4,532,056 4,844,208 3,580,922 
August 22d, 1870..........100 90 70 55 45 WoW) AOC AOC aiaareisiatele evatotersEs 4,393,965 5,564, 274 3,562,560 


FAST FREIGHT LINES. 


NE of the developments which commenced, on a limited 
scale, previous to the seventh decade, greatly increased in 
importance between 1860 and 1870, and subsequently exercised 
a great influence on all lengthy competitive railway operations, 
and in attracting traffic, was the establishment of fast freight 
lines. 

There are few subjects which have elicited a greater variety 
of contradictory opinions among experts, not in regard to the 
value of fast freight lines, in themselves, which is universally 
conceded, but in reference to the conditions under which they 
should be organized. 


NON-CO-OPERATIVE FAST FREIGHT LINES. 


Soon after the commencement of the civil war, the closing 
of the Mississippi as an outlet for western produce, and the 
necessity of sending portions of it eastward over rail or water 
routes to north Atlantic ports from regions which had pre- 
viously usually found a market either in southern or south- 
western states, or through their water channels, together with 
a rapid growth of the eastern and European demand for Ameri- 
can breadstuffs and provisions, and various other causes, greatly 
increased the requirements for the freight cars available for 
through movements. 

This occurred at a time when nearly all prices were abnor- 
mally high, and when the first cost of such cars, in greenbacks, 
represented a much larger sum than had previously been 
paid for them in gold or its equivalent. There was no doubt 
of the fact that, temporarily, there was an abundance of profit- 
able employment for such cars, but much uncertainty pre- 
vailed in regard to the duration of this urgent demand, as it 
was thought it might suddenly cease, through the close of the 
war or the reopening of the Mississippi, in which event com- 
panies that had purchased abnormally expensive cars might 
find their investment unprofitable. 

Partly on account of this consideration, some railroad com- 
panies adopted the policy of leaving private organizations, in 
which it was alleged a number of their officers were interested, 
to assume the risks of constructing and operating fast freight 


lines, the railway companies charging and receiving in one 
form or another a toll and a charge for motive power, or other 
similar compensation, for the use of their roads, instead of 
attempting to secure all the profits that could be realized from 
the ownership of cars, and assuming the accompanying risks. 
This was designated the non-co-operative fast freight line sys- 
tem, and from time to time it was vigorously denounced, chiefly 
on the ground that it enabled officers of the lines traversed to 
make profits that should have been secured for stockholders, 
until finally, after the lapse of years, the clamors became so great 
that in substantially all important instances this form of non- 
co-operative fast'freight lines was abolished, by the purchase of 
their cars and other appurtenances, and the acquisition of the 
control of their organizations, by some one or more of the rail- 
way lines over which they had conducted traffic movements 
during the period of their independent corporate existence. 
Other companies, or combinations of companies, constructed 
and organized fast freight lines, consisting of cars applicable to 
lengthy competitive naovements, or to some other particular 
specified kind of transportation, which were known as 


CO-OPERATIVE FAST FREIGHT LINES. 


The leading feature of this class of lines hinges on the fact 
that all the cars used by them belong to some one or more 
of the companies whose lines are traversed, as absolutely as 
the freight cars used in local traffic (except so far as ownership 
may be modified by car-trust obligations.) 

The usual practice in forming such lines, when they are in- 
tended to run over the tracks of three or four independent but 
connecting roads, has been for each road to furnish a propor- 
tion of the entire number of cars used, corresponding as closely 
as possible to the length of its track or the probable amount of 
the through traffic it would secure, and at frequent intervals 
the respective companies present and settle accounts, the settle- 
ments being based on the theory that each railway company 
shall receive its just share of the proceeds of the work per- 
formed by all the participating companies. 


On some important roads the principle of prorating freight 
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FAST FREIGHT LINES. 


charges was never successfully applied before co-operative 
freight organizations commenced operations, and, generally 
speaking, it may be said that only a very small proportion of 
the through-rail freight movements of the country would ever 
have been possible without the aid of either the non-co-opera- 
tive or the co-operative freight lines, because it was mainly, 
and almost exclusively, through them, that the transfer of 
freight from one set of cars to another set of cars, at the con- 
necting point between two lines, was abolished, and many 
delays and additions to the cost of lengthy movements thus 
avoided. Such avoidance was absolutely necessary to secure 
for the railways interested much of the traffic they have ob- 
tained. 
GENERAL EFFECTS OF FAST FREIGHT LINES. 


It is impossible to exaggerate the importance of fast freight 
lines as promoters of the frce and frequent railway movement 
of immense quantities of products of all descriptions between 
distant points. They accomplished a leading purpose of 
consolidations of connecting railways by rendering prompt, 
rapid, and continuous movements over the roads of numerous 
companies possible, and by furnishing reliable guarantees to 
shippers in respect to payments for damages arising from thefts, 
accidents, or other causes. They also established effective com- 
mercial agencies, or corps of drummers or solicitors, as well as 
authorized agents, at numerous points, and provided every 
desirable adjunct for obtaining, stimulating, and transacting in 
a satisfactory manner all classes of freight business that could 
be diverted to the roads they respectively represented. In 
many instances, instead of waiting for business, they sought it, 
especially fron: shippers who forwarded considerable quanti- 
ties, and the American drummer, who travels for metropolitan 
wholesale establishments, seeking: custom in competition with 
keen rivals of his own class, has found a worthy prototype 
among attachés of some of the fast freight lines of the country. 
In short, the opportunity of supplying transportation at a vast 
number of times and places has been bid for, and underbid for, 
to an extent which can scarcely be conceived, and very often 
the winners in the numerous strifes that have occurred be- 
tween rival lines have finally carried off the prize of a con- 
tested shipment under conditions that netted a loss instead of 
a profit to the fast freight line and the railway companies con- 
cerned. While much mischief has been done in this way—so 
much that it may be questioned whether there is any single 
cause of the demoralization of freight rates, and injurious dis- 
crimination between persons and localities, more potent than 
those arising from the operations of fast freight lines—they 
have been principal instrumentalities in hastening the won- 
derful development of internal commerce between distant 
points, in diverting traffic from water to rail routes, and in 
attracting to the lines of leading railways the enormous amount 
of through-freight business they have transacted. Their opera- 
tions, in the aggregate, have been conducted on a gigantic 
scale, in reference to the capital employed, number of cars 
used, and extent of freight movement. 


RELATIVE MERITS AND DEMERITS OF THE CO-OPERATIVE AND 
NON-CO-OPERATIVE SYSTEMS. 


Practically, the non-co-operative fast freight line system 
stands condemned and abolished. It has been almost, if not 
quite, universally supplemented by the co-operative system, 
under which the railway companies concerned, collectively, 
own all the cars employed and assume all the risks. During 
the seventh decade such a conclusion had by no means been 
reached; fast freight lines of both classes were then, and for 
some years later, in vigorous operation; and at sundry times 
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where a choice between them was necessary, counter objections 
were made to the co-operative system. 

What has happened in American railway development, in 
this connection, is substantially this: The non-co-operative 
method was applied, on an extensive scale, to three things, viz.: 
First, express company movements; second, fast freight line 
movements; third, sleeping and palace car movements. There 
has been at different times, an urgent demand for an assump- 
tion of the risks and a procurement of the profits of all these 
three classes of business, by each of the important railway 
companies whose lines were traversed, and this demand has, 
in a comparatively few instances, received sufficient attention 
to secure complete compliance; but on the main portion of the 
mileage concerned, the express and sleeping-car movements 
have always been conducted on the non-co-operative system, 
or by companies which maintained an independent existence, 
while a different conclusion has almost uniformly been reached 
in reference to fast freight lines. 

There may, or may not, have been sufficient reasons for this 
divergence in particular cases, but if the matter be reviewed as 
an abstract question, or an original proposition, or with refer- 
ence to its bearing on railway prosperity, it seems by no means 
certain that non-co-operative freight lines, in themselves, de- 
Serve the condemnation they have received. 

Public opinion on this subject apparently rushed from one 
extreme to the other. At the outset great discontent prevailed 
in some localities because every man could not-drive his own 
vehicle, with his own horse, on a railway, and even after it was 
discovered that the benefit of steam pawer, exerted through 
locomotives, could not be utilized by those who were unwilling 
to submit to such regulations as were necessary to insure speed 
and safety, much stress‘was laid upon the doctrine that all rail- 
ways should be public highways in as-full a sense as their pe- 
culiar characteristics permitted. 

This doctrine has been deeply rooted in the railway legislation 
of some states, and in accordance with it, much transportation 
service has been performed by a number of cars which did not 
belong to the companies whose lines were traversed, or to any 
other railway company. So far from such transactions being 
necessarily objectionable, provided the cars were kept by their 
owners in proper condition for movement, they have not un- 
frequently been encouraged, and in general terms it may be 
said that there are few, if any, important railway companies 
whose lines are not frequently traversed by cars that belong 
either to individuals or other companies. 

But notwithstanding the continuance of such practices, a 
strong sentiment has been developed, in many quarters, chiefly 
among owners of railway securities, that every railway company 
should make strenuous efforts to provide all the cars required 
for all classes of traffic that pass overits lines. Ifit was absolutely 
certain that the pecuniary interests of all railway companies 
would uniformly be promoted by a rigid adherence to such a 
policy, there would be very good reasons for its enforcement. 
But this is by no means the case. The real question involved 
hinges on the extent to which the interest of sundry companies 
might be promoted if the general public, or combinations which 
desire to organize fast freight lines, could be induced to furnish 
and forward cars. The opponents of the co-operative fast freight 
line systems have contended that one of their inevitable effects 
has been to stimulate the demoralization of rates, and if all the 
numerous pooling systems which have been tried with varying 
success should finally prove to be hopeless failures, it is among 
the possibilities of the future that partial relief may eventually 
be found in a general adoption of non-co-operative fast freight 
line systems. 
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OPERATIONS OF THE ANTHRACITE COAL ROADS 


fe of the remarkable developments of.the seventh decade 

excited more interest in financial circles, and made a greater 
impression upon money markets, industrial centres, and trans- 
portation systems, than those interwoven with the anthracite 
coal trade, and the operations of the-canal and railway anthra- 
cite coal carriers. The lines of these carriers formed the oldest 
important artificial routes that had been constructed by private 
capital. It was to carry coal from the anthracite regions that 
the first American railways of considerable consequence had 
been built. It was on an anthracite railway that the first 
American locomotive service had been performed. It was on 
early anthracite railways that the movement of a large freight 
tonnage, in proportion to mileage, commenced. Before the war 
these anthracite roads and routes had attained great magnitude, 
for that era. <A list or estimate, compiled about 1857, showed 
that at that time there was in operation 758 miles of canal and 
1,080 miles of railway, including underground roads and roads 
owned by individuals, which had cost $67,297,569, that had 
been built chiefly for the movement of anthracite. Although 
that business had then been progressing for more than a gene- 
ration, and a considerable increase of shipments had been 
reported each ycar from 1820 to 1856, inclusive, except 1834 
and 1888, it was still comparatively in its infancy, and subsc- 
quently there was a great increase in the traffic and the capi- 
tal of coal roads. The aggregate amount of the shipments in 
1856 was 6,927,580 tons. The tonnage from 1856 to 1870 was, 
according to one of the statistical reports pertaining to this 
subject, divided between the respective anthracite fields or 
regions, as follows:— 

PROGRESS OF THE ANTHRACITE COAL TRADE. 


Year, Tag Seg. Wygine: “dhgmekin” FOR 

1856....... 1,351,970 3,289,585 = =»-11,972,581 = 313,444 6,927,580 
185 7ehen ote 1,318,541 2,985,541 1,952,603 388,256 6,664,941 
1858....... 1,380,030 2,902,821 2,186,094 370,424 6,759, 369 
1859....... 1,628,311 3,004,953 = -2,731,2386 443,755 7,808,255 
1860....... 1,821,674 3,270,516 2,941,817 479,116 8,513,123 
1861....... 1,738,377 2,697,489 3,055,140 463,303 7,954,314 
1862....... 1,351,054 2,890,593 3,145,770 =: 481,990 7,875,412 
1863.....-+ 1,894,713 3,483,265 = 3,759,610 478,418 9,566, 006 
1864....... 2,054,669 3,642,218 3,960,836 519,752 10,177,475 
1865....... 2,040,913 3,755,802 3,254,519 = 621, 157 9,652,391 
1866.......2,179,364 4,957,130 4,736,616 830,722 12,703,822 
1867....... 2,502,054 4,334,820 5,325,000 826,851 12,991,725 
1868....... 2,507,582 4,414,356 5,990,813 921,381 13,834,132 
1869......- 1,929,523 4,821,253 6,068,369 903,885 13,723,030 
1870....... 3,172,916 3,853,016 7,825,128 998,839 15,849,899 


Tn no other portion of the United States has the amount of 
tonnage represented by the above figures, to be moved by 
canals or railways (and as years progressed, to an increasing 
extent by railways), originated in a territory no larger than the 
anthracite area worked. One of the very greatest of the schools 
for all descriptions of railway training, including mechanical 
progress, labor troubles, financial ingenuity, corporate rivalry, 
and pooling devices or their equivalent, has been furnished by 
anthracite coal traffic and production and its adjuncts. All 
the coal reported above was moved for some distance either to 
points within the state of Pennsylvania, or to places beyond its 
boundaries, many shipments being to comparatively distant 
points. Much of that coal was mined by managers or compa- 
nies controlled by the transporting lines, which thus combined, 
toan extent unparalleled in other pursuits, the business of miners 
and sellers of coal with that of transporters. Of the relative 
position of the companies in this respect, which formerly pre- 
vailed, the United States Railroad and Mining Register, of 
May 21st, 1864, said: “The great trunk outlets from the Schuy]- 
kill or southern coal field, which includes the Mahanoy basin, 
are simply carriers, nothing more, the Philadelphia and Read- 
ing Railroad, the most potent of all the lines, having always 


made it its policy to carry for and co-operate with the operators 
of mines, as likewise has also the Schuylkill Canal. 

Of the outlets down the Lehigh, the Lehigh Valley Railroad 
is, like the Philadelphia and Reading, a common carrier; the 
Lehigh Navigation Company, on the other hand, mines and 
sells as well as carries coal. 

Of the outlets from the Lackawanna coal field, all the three 
tideward outlets combine and exercise mining, commercial, 
and transportation privileges, to wit: The Pennsylvania Coal, 
the Delaware and Hudson Canal, and the Delaware, Lacka- 
wanna and Western railroad companies.” 

Attempts to secure combined powers, however, were occa- 
sionally made. In January, 1864, A. G. Curtin, Governor of 
Pennsylvania, vetoed several bills which were intended to 
confer joint privileges of mining and transporting coal, and in 
one of these veto messages he said: “I am determined to ap- 
prove no bill giving a new monopoly of the kind; or giving to 
one already existing, the right of holding a larger quantity of 
land than they are now authorized to acquire.” 


EXTRAORDINARY PROSPERITY DURING THE WAR ERA. 


One of-the results of the war was to temporarily give to the 
business of mining and transporting anthracite a degree of 
profitableness which far exceeded the most sanguine expecta- 
tions of the projectors, operators, aud investors interested. At 
last, after years of struggles, many of which had been as dis- 
astrous as they were difficult, the “black diamond” mines had 
proved veritable bonanzas for all concerned, on account of the 
great increase in the demand and market price of anthracite 
coal, which carried with it enormous wages for the miners, and 
high profits for operators and transporters. 

The extent of these profits is indicated, but not fully ex- 
plained by the following comparative statement of cash or 
stock dividends declared by leading anthracite mining or carry- 
ing companies from 1862 to 1867, inclusive, which is compiled 
from a tabular statement in the railroad report of the Auditor- 
General of Pennsylvania for the year 1867, viz.:— 


1862. 1863. 1864. 1865. 1866. 1867. 
Delaware and Hudson Canal 

and ailroad...c.\ss«.asscsree 7 8} 36% 34 16 
Delaware, Lackawanna and 

"Weesterh, ..on: secrcnccoeerence 24 5 15 20 *10 {75 
Hast Mahanoyye<crciecict cisss nee ae af 6 6 6 
Hazleton eitcace toe scces comee's 5 8 12 10° “10 9 
Lehigh Luzerne.............. 6 8 12 94 143 6 
Lehigh Valley......-..sec000¢ See 20 10 20 10 
Little Schuylkill Navigation 

and Coal oc. estes teewieiesice, sis 34 6 3 2 
Lykens Walleycccccasscecsese 12 8 ey ay" % 9 
Mill Creek and Mine Hill Navi- 

BELO. ieioils =158sisiejsiels sete pel O LO 10 10 10 10 
Mine Hill &Schuylkill Haven. 8} 8 its yo ee S 8 
Mount Carbon’..s....00....0s 6 6 6 6 6 6 
Mount Carbon & Port Carbon. 12 12 12 pl gale 12 
Philadelphia and Reading.... {7 {107 3837 15 10 210° 


Schuylkill Valley Navigation.. .. 5 5 5) 16 5 
Shamokin Valley & Pottsyille. . 14 3 4 4} 


*On stock. + Pershare—scrip. {On preferred stock. ?5 cash and 5stock. 


The Lehigh Coal and Navigation Company, which is not in- 
cluded in the above list, although one of the important anth- 
racite carriers, paid a dividend of 5 per cent. on November 
27th, 1866, and a dividend of 3 per cent. on May 28th, 1867. 
During the flush times it was spending large sums for the con- 
struction of a railway. The Schuylkill Navigation paid a divi- 
dend of 6 per cent. per annum for the year 1867. 

The determination of the Lehigh Coal and Navigation Com- 
pany to speedily construct a railway from the Lehigh coal 
mines to Easton, that would parallel the Lehigh Valley, first 
became known about June, 1864, About the same time the 
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Lehigh Valley effected a consolidation with the Beaver Meadow. 
One of its effects was to extend the controkof the Lehigh Val- 
ley over roads leading to numerous important portions of the 
anthracite coal regions. 

The significant changes in the price of anthracite were ac- 
companied, to a considerable extent, with fluctuations in the 
market value of leading anthracite stocks. Delaware, Lacka- 
wanna and Western, which sold in New York for 54, in Janu- 
ary, 1860, sold for 130 in December, 1862; 225@230 in December, 
1864; 175 in December, 1865; 144} in December, 1866; 111}@114 
in December, 1867; 125@131 in December, 1868; 1053@108 in 
December, 1869; and 1013@110} in December, 1870. Philadel- 
phia and Reading sold in the New York market, for 293 (@363 
in December, 1860; 803@34} in December, 1861; 743@77} in 
December, 1862; 111}@122 in December, 1863; 1123@1874 in 
December, 1864; 1053@117} in December, 1865; 108@1123 in 
December, 1886; 914(@963 in December, 1867; 964(@984 in De- 
cember, 1868; 973@101} in December, 1869; and 964@104} in 
December, 1870. The figures given above represent, in each 
instance, twice the actual sum paid for a single share of stock, 
as the par value of the stock of both companies is $50, while 
all New York stock transactions are reported on the basis of 
a par value of $100. 

On March 4th, 1864, sales occurred at the New York Stock 
Stock Exchange at these prices:— 


Capital shares Delaware and Hudson Canal Company..........+ $230 
Capital shares Pennsylvania Coal Company...........-..sseee0% 204 
Capital shares Delaware, Lackawanna and Western Railroad Co. 230 
Capital shares Reading railroad 136} 


On March 30th, 1864, a notable event at the Philadelphia 
stock boards consisted of an advance of the price of Reading 
stock to higher figures than those which Pennsylvania Rail- 
road shares commanded on that day, this being the first time 
for years that such a relation had existed. The highest price 
of the Pennsylvania shares on that day was $75, and of the 
Philadelphia and Reading, $763. (These prices were based on 
the recognition of the true par value of $50 per share.) 

Of the earnings of the Philadelphia and Reading for Septem- 
ber, 1868, on the main line of 98 miles, it was stated that they 
were $714,302, equal to $7,680 for each mile of main road, in a 
single month. Of its earnings for October, 1863, it was reported 
that they were $815,902.03, or at the rate of $8,773 per single 
mile of main line, in a single month. These receipts, how- 
ever, presumably included charges for a considerable amount 
of service on lateral lines leading to coal mines. 

The tonnage of six leading anthracite carriers in 1863 was 
subdivided as follows:— 


Co er ey 


Tons. 
Betty cia atte esmare'e ale is elelsre/e'a sien <ela)s abe love's @ ait ioleis.0/s olaleveisie 854,554 
Philadelphia and Reading Railroad........... Mere cis sicletotshamus 2,849,408 
Welaae bi Gamial grote ciciein -ic'e o1<1+ e/e\niv.s o\e)alo\nie\e vie.2)a1neieloisle civic o/0\sie oie 699,598 
Lebigh Valley Railroad..........--scecceccecescossoserscces 1,195,555 
Delaware and. Hudsow CAnglacs. <cencie's's css coos circ sc ccc s sis 1,490,105 
Delaware, Lackawanna and Western.........-+-.+-++eseeeees 1,223,166 


In addition to these movements from the mines, or their im- 
mediate vicinity, the Central of New Jersey was an important 
agent in transporting coal through New Jersey. In 1863 it re- 
ported the carriage of 1,049,881 tons, against 816,570 tons in 
1862; an increase of 111,579 tons in Lackawanna coal and 
121,782 tons in Lehigh coal; and an increase in receipts for 
coal transportation from $661,280.85 in October, 1862, to 
$1,021,151.57 in 1868. The report refers to the fact that rates 
for transportation had been previously advanced with the in- 
crease in the price of coal. 

In 1863 there were also shipped from the Philadelphia and 
Reading Railroad, through the Delaware and Raritan Canal to 
New York, 514,583 tons of coal, and the amount forwarded 
over the same route that had come to tide-water on the Dela- 
ware from the mines, via the Schuylkill Canal, was 529,219 
tons. 

The coal tonnage forwarded over anthracite coal roads and 
canals in 1864 was as follows:— 


Tons. 
Philadelphia and Reading. ..........2 ssseeseeeesserereoeoes 3,065,577 
Schuylkill Camal.......... ese cece cee eeee eee cereeseesenrees 1,000,500 
Lehigh Valley Railroad........---.ss+seecee: seceeeeeeeeees 1,295,419 
758,087 


Léhigh Canal.....++.-++++ Beles cidicle's 31s" Cae ate ciao wanes 
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Tons. 
Delaware, Lackawanna and Western......eccccoccecceececcs 1,302,456 
Helaware andvHudson Canal*..5--2..-.ceck mecee ce caese 848,076 
Pennsylvania Coal Company.......-..........- ieleie\elsleinisis siete 759,544 
9,029,659 


* The Pennsylvania Coal Company in 1864 shipped 504,507 tons by the Dela- 
ware and Hudson Canal, which makes the whole tonnage moved on that canal 
for the year 1,362,583 tons. 

The coal tonnage of the Philadelphia and Reading, during 
each year of the seventh decade, is reported by that company 
as follows: 1860, 1,946,195 tons of 2,240 pounds; 1861, 1,689,535; 
1862, 2,310,990; 1863, 3,065,261; 1864, 3,065,577; 1865, 8,090,814; 
1866, 3,714,684; 1867, 3,446,826; 1868, 3,574,874; 1869, 4,239,457. 

What west-bound transportation of anthracite coal cost in 
1865 may be inferred from the fact that on January 20th the 
wholesale prices at Detroit were, for Lehigh, $19; Scranton, $16; 
and Blossburg $14.50 per ton. 

The fluctuations in the value of the Delaware, Lackawanna 
and Western, as well as its profits and dividends, were much 
greater than those of the Reading, mainly because the first- 
named company combined the functions of mining with 
those of transporting to a considerable extent, thus deriving 
large profits from mining operations, while the Reading was 
not then the owner or operator of coal lands. 

The remarkable advances that had occurred are shown by 
the following graphic statement in the United States Railroad 
and Mining Register, in October, 1863:— 

“In September, 1861, Schuylkill lump coal sold in Phila- 
delphia, by the cargo, for $3.25 per ton. Now it sells for $7.25 
per ton—more than twice as much. The advance is divided 
between the operators and the carriers, the first parting with a 
portion of his increase to his miners and laborers, the carrying 
corporation dividing its increased profits among its stockholders: 

When coal was sold for $3.25 at the state line, it commanded 
about $2 for the operator at the shipping point in the mining 
region, leaving about $1.25 for transportation to the state line. 
Now, whilst it sells for $7.25 at the state line, it commands 
about $4.75 for the operator at the shipping point in the mining 
region, leaving about $2.50 for transportation to the state line. 

And as the coal mined on the anthracite territory this year 
will be about ten million tons, of which 60 per cent., or six 
million tons, will cross the boundary of the state into outside 
markets, the advance of four dollars per ton on the six million 
tons exported will bring into Pennsylvania from her anthra- 
cite customer states in 1863 about twenty-four million dollars 
over the proceeds of the anthracite exported in 1861, only two 
years ago.” 

The duration of anthracite prosperity, and its accompani- 
ments, is indicated by the fact that the average price of Schuyl- 
kill white ash lump coal, by the cargo, at Philadelphia, per ton 
of 2,240 pounds, subsequently fluctuated, in the month of 
October of each of the remaining years of the seventh decade, 
as follows: 1864, $8.90; 1865, $9.93; 1866, $5.34; 1867, $4.01; 1868, 
$4.50; 1869, $6; 1870, $4.19. 


REASONS GIVEN FOR EXTENSIVE PURCHASES OF COAL LANDS BY 
THE READING. 


One of the effects of the profitableness of a combination of 
mining and transporting that had existed during the war was to 
inspire the active coal transporting companies which had not 
previously been mining coal, especially the Reading, with the 
desire to make such combinations on an extensive scale, and 
out of this desire, and the manner in which it found expression, 
various results of considerable significance were subsequently 
developed. 

The Philadelphia and Reading report of 1877 contains a 
statement of the reasons which led it to embark in the exten- 
sive purchases of coal lands which commenced about or soon 
after the end of the seventh decade. It embraces the following 
remarks:— 

“The anthracite district of Pennsylvania is embraced in three 
principal coal fields and the attached Lehigh basins, and con- 
tains about four hundred and seventy square miles. The 
Schuylkill or lower coal field was first opened and developed, 
and has depended principally upon the lines of this company 


for an outlet to market. As the second or Mahanoy coal field 
' 


NORTH-WESTERN OR GRANGER ROADS. 


196 


was opened, the lines owned or controlled by the company 
were gradually extended into it, so that, at the close of the late 
war, the Mahanoy and Schuylkill coal fields depended princi- 
pally upon the Philadelphia and Reading Railroad Company 
for transportation; the detached Lehigh basins, upon the Le- 
high Valley Railroad and the Lehigh Navigation Company; 
while the Northern.or Wyoming coal region was principally 
owned or controlled by the three large coal-mining and trans- 
porting companies of New York, each of which united under 
one charter the power to own lands, mine coal, and transport 
and sell the product of their own estates. The demand caused 
by the war very greatly increased the productive capacity of 
all the coal regions, but especially that of the Wyoming or 
upper coal field, for the transportation of the product of which 
the Lehigh Valley Railroad Company and the Lehigh Naviga- 
tion Company gradually entered into competition with the 
three New York companies. 

Had the policy of permitting railroad companies to become 
the owners of lands, and miners and merchants of coal, not 
been inaugurated by the commonwealth of Pennsylvania, the 
Reading railroad company might never have been obliged to 
resort to the acquisition of coal lands. The regions it drained 
were nearest to tide-water; its railroad possessed the great ad- 
vantage of good alignment and favorable grades; and in any 
competition on terms of equality with other regions, the 
Schuylkill coal field and the Reading railroad could have 
maintained their full share of coal tonnage. During the war, 
when the demand was so great that every miner could sell his 
entire product, there appeared to be no cause for unfavorable 
comparison, and this company, in common with others, made 
large profits out of the business of transporting coal; but when 
the demand of the war ceased, it was soon discovered that the 
control of most of the coal markets of the country could be 
taken by those companies, which, owning, mining, transport- 
ing, and selling their own coal, united all the profits of the 
business, as against the product of a region where tenants paid 
rent to a landlord for the privilege of mining, and only reached 
the consumer through the hands of a factor. But in addition 
to the disadvantages resulting from the different systems of 
mining, the territory which had been considered as properly 
tributary to this company, and to develop which its railroads 
were constructed, was being encroached upon and absorbed by 
rival companies, who extended their lines and purchased coal 
land for the purpose of diverting tonnage to their own roads. 
The Lehigh Valley Railroad Company had purchased con- 
trolling interests in large estates near Ashland, and, becoming 
the owners of the Quakake Railroad, extended the latter 
through the entire northern section of the Mahanoy coal field 
as far as Mount Carmel, where a junction was effected with the 
railway system of the Pennsylvania Railroad Company, who, 
through the Northern Central Railroad, entered the same coal 
field from the west, and in the neighborhood of Shamokin had 
acquired large interests in coal property. This same company, 
through its ownership in the Northern Central Railroad Com- 
pany, had obtained control of the Summit Branch Railroad 
Company and of the Lykens Valley coal region, which forms the 
western extremity of the northern fork of the southern coal field. 

In addition to these, the Lehigh Valley Railroad Company, 


the Delaware, Lackawanna and Western Railroad Company, 
and the Central Railroad of New Jersey, then in friendly alli- 
ance, had united to locate and construct a line of railway, 
entering the southern coal field at Tamaqua, and extending 
westward to the centre of the region, and were actively en- 
gaged in preliminary examinations preparatory to purchasing 
coal lands to supply the new line with tonnage.” 


DIFFICULTIES OF THE ANTHRACITE LINES. 


The notable advance in the price of anthracite during the 
war also stimulated competition on the part of mining and 
transportation companics engaged in the development of bitu- 
minous and semi-bituminous coal fields in central, southern, 
and western Pennsylvania and Maryland. The output of bitu- 
minous coal in other states also began to increase rapidly be- 
fore the end of the seventh decade, the general tendency from 
that time until the present day being to diminish the ratio of 
anthracite to the total annual product of coals of all kinds, not- 
withstanding the rapid increase in the output of anthracite. 

This tendency increased the difficulties involved in a suc- 
cessful and profitable management of anthracite railway com- 
panies, heavily burdened with interest charges for coal lands, 
mining improvements, and lateral railroads leading to coal 
mines. 

Partly for this, as well as numerous other réasons, including 
the extraordinary vicissitudes and fluctuations of the coal trade, 
the powerful coal-carrying companies have for many years 
made numerous endeavors of yarious kinds to add to their 
business sundry other profitable branches than coal mining or 
coal carrying. From the location of their lines, and diversified 
character of the interests they serve, all the important anthra- 
cite rail carriers were, from the outset, engaged in other rail- 
way labors than coal carrying, and some of these lines have 
transported so many passengers and so much miscellaneous 
merchandise, exclusive of coal, that they would have been im- 
portant factors in the railway system if no coal trains had run 
over their tracks. The Reading, Delaware and Lackawanna, 
and Lehigh Valley have been specially active in these efforts 
to extend the scope of their operations. On the other hand, 
the Pennsylvania, Northern Central and Erie railways have 
made strenuous exertions to add to their miscellaneous railway 
labors a large amount of anthracite traffic. 

One set of numerous contests which have occurred between 
trunk lines, and another set of conflicts between anthracite 
carriers, have gained increased complexity from the extent to 
which the diverse interests of these two classes of roads were 
interwoven in connection with the affairs of some of the com- 
panies named. 

Independent of this particular complication, the anthracite 
roads, in performing their gigantic labors as coal carriers over 
tracks on which large movements of miscellaneous kinds were 
simultaneously being made, were obliged to give attentive con- 
sideration to many of the most intricate of the mechanical 
and engineering railway problems which demanded solution, 
especially those relating to locomotives, movement of heavy 
trains, and condition of tracks, and they thus furnished one 
of the most useful and important of the Americans schools of 
railway training. 


NORTH-WESTERN OR GRANGER ROADS. 


i hats development of gigantic systems radiating from Chicago, 

during the sixth and seventh decades, formed one of the 
most important railway events of that period. While effective 
links were being established with the eastern trunk lines, and 
falling, to a great extent, under their control; independent 
organizations of stupendous magnitude, which led from Chi- 
cago in northern, north-western, south-western, and south- 
ern directions, were rising in importance, through new con- 
struction, consolidations, and growth of traffic, with a rapidity 
rarely equaled. The first powerful impulse to these move- 
ments was probably given by the construction of the Illinois 


Central, but even before it was commenced, a basis was estab- 
lished for various other important enterprises. 

The process of extending the great north-western systems 
has been progressing since 1870 at a rate which bears a close 
analogy to its remarkable advancement before that year. A 
complete history of this rise would require much more space 
than is here available, but it is necessary that at least brief 
reference should be made to one of the most important achieve- 
ments up to the end of the seventh decade. 

We have already printed statistics showing how large were 
the additions to their mileage, and referring to the liberal divi- 


NORTH-WESTERN OR GRANGER ROADS. 


197 


dends some of them had earned previous to 1870, but a few of 
the numerous other particulars relating to their operations 
may help to convey a realizing sense of their high relative 
rank as one of the most important portions of the American 
railway system. 

In their forward strides few of the standard railway vicissi- 
tudes were avoided. Temporary bankruptcy was found un- 
avoidable by the 

ILLINOIS CENTRAL 


in 1857, about the time of the completion of the main line, 
although a few years later, and at all subsequent periods, its 
financial position was exceptionally strong. 

The difficulties arose out of the existence of a floating debt 
of several millions of dollars, the panic of 1857, and the fact 
that the net earnings and cash received in the land department 
during the early years of the operation of the road were not 
sufficient to pay interest on its construction bonds. 

In 1860 the latter difficulty was overcome, and from that 
time forward a career of great prosperity was secured. It was 
reported in 1863 that the Illinois Central then had the largest 
amount of rolling stock of any road in the west, and that it 
consisted of more than 3,000 first-class freight cars, 100 passen- 
ger and mail cars, and 150 locomotives. The net earnings in- 
creased from $527,952 in 1855 to $850,765 in 1860, and the cash 
received in the land department increased from $234,489 in 
1855 to $653,312 in 1860. The interest paid on construction 
bonds was $1,099,723 in 1855 and $1,026,507 in 1860; and while 
this current annual indebtedness was slightly decreasing, the 
available net revenue, including proceeds of land sales, was 
nearly doubled, as it increased from $762,391 in 1855 to 
$1,503,987 in 1860. The net earnings of 1866 were $2,175,447, 
and the contract value of the lands sold in that year was 
$1,683,694. In that year two dividends of 5 per cent. each 
were paid to stockholders. 

The Illinois Central was the first of the land-grant roads, and 
the transitions in its fortunes noted above were largely due to 
the fact that the principal portion of its main line was built 
through a region containing very few inhabitants, and it was 
necessary that production should be stimulated by its efforts to 
attract purchasers for the lands embraced in its grant, and the 
adjacent Government lands, before a considerable amount of 
either freight or passenger traffic could be secured. Its success 
in surmounting these difficulties had a powerful influence in 
promoting numerous other land-grant railway projects, and in 
increasing the number of land grants made by Congress; and 
in financial results a considerable proportion of these schemes 
more closely imitated the unfortunate episode of the Illinois 
Central than its good fortune. 

By a remarkable series of strokes of good fortune in original 
construction, consolidations, and management, the 


CHICAGO AND NORTH-WESTERN 


had attained before 1870 a very prominent rank among north- 
western lines, which it has since preserved. The original move- 
ment for the construction of any portion of its present line is 
traced to the old Galena and Chicago road, which was chartered 
in 1836. A panic followed in the footsteps of the charter, 
which delayed further operations until 1847, eleven years later, 
when the first rail was put down. This was done on what is 
known as the Galena division, or the Freeport Line. In 1853 
the line from Chicago to Freeport, a distance of 121 miles, 
was completed. The Illinois Central, which passes through 
Freeport to Galena, enabled the road to extend its operations 
to the lead mines at Galena. This pioncer was absorbed by the 
Chicago and North-western road in 1864. In 1854, ten years 
prior to this consolidation, the Chicago and North-western con- 
structed a line which connects Chicago and Milwaukee. 

In 1867 the Chicago and North-western had acquired control 
of and was operating more than a thousand miles of main line, 
which practically formed five lines, radiating in northern, west- 
ern, or north-western directions from Chicago, including the 
following: 1. A road from Chicago to Milwaukee, 85 miles. 
2, A road from Chicago to the head of Green bay, 242 miles. 
3. A road from Chicago to Madison, by way of Elgin and 
Beloit, 147 miles. 4. A road from Chicago to Freeport, by way 
of Elgin and Rockford, 121 miles. 5. A road from Chicago to 


Council Bluffs, on the Missouri river, crossing the Mississippi 
river at Clinton, and proceeding through Iowa, 491 miles. 

Important portions of the three states of Illinois, Wisconsin, 
and Iowa were traversed by these lines, and a connection with 
the eastern terminus of the Union Pacific was secured. Since 
1867 many other extensions and new acquisitions have been 
made. During the year ending May 81st, 1865, the gross earn- 
ings of the road were $6,820,750, which represented an increase 
over the earnings of the previous year of $2,138,942, or 45.69 
per cent. 

The origin of the 

CHICAGO, BURLINGTON AND QUINCY, 


which has now become one of the most important of American 
railway systems, and extends through more than half a dozen 
states, is traced to two roads, as follows: On February 12th, 1849, 
a railroad company was organized in Illinois under the name 
of the Aurora Branch Railway Company. In June, 1852, the 
Chicago and Aurora Railroad Company obtained its charter, and 
immediately proceeded to lay its tracks between Chicago and 
Aurora, The Central Military Tract Railroad Company owned 
the road between Mendota and Galesburg, and in 1856, just 
after the Chicago and Aurora company had completed its line, 
these two roads consolidated. The company thus formed 
adopted the name of the Chicago, Burlington and Quincy 
Railroad Company. From this grew the system which covers 
so extensive an area. 

In 1867 it extended from Chicago to Galesburg, in a gen- 
eral south-west direction, where it forked, one branch reach- 
ing the Mississippi river at Burlington, and the other at 
Quincy. At Burlington it made a connection, after crossing 
the Mississippi river, with the Burlington and Missouri River 
Railroad, a road designed to extend the Chicago and. Burling- 
ton system through Iowa to Council Bluffs, on the Missouri, 
for the purpose of making a connection with the Union Pacific, 
of which a considerable proportion had been completed. At 
Quincy it made a connection with the Hannibal and St. Joseph, 
through Missouri, which road extended to St. Joseph. Origin- 
ally the Chicago, Burlington and Quincy entered Chicago from 
Aurora over the lines of another road, but in 1860 it con- 
structed a line of its own over this route, 40 miles in length, 
and it had previously completed a branch to Peoria, as well as 
the lines to Quincy and Burlington. The aggregate length of 
all these lines in Illinois was nearly four hundred miles, which 
forms only a small portion of its present mileage. 

It has been noted at all periods for excellence of manage- 
ment and readiness to adopt improved mechanical devices. It 
was one of the first of the western lines to put in use a steamer 
on the Mississippi which was large enough to transport a con- 
siderable number of loaded cars without breaking bulk, which 
it did at Quincy, Illinois. During 1866 its gross earnings were 
$6,175,553, and its net earnings, $2,799,435. 

THE CHICAGO, MILWAUKEE AND ST. PAUL, 


which now probably owns a larger number of miles of main 
line than any other railway company, and holds a high rank 
in the magnitude and success of its operations, is of later 
origin than its competitors. It was organized by William 
Wallace Pratt and William H White, purchasers of a portion 
of the La Crosse and Milwaukee Railroad, on the 5th day of May, 
1863, taking the title of the Milwaukee and St. Paul Railway 
Company, under the revised statutes of the state of Wisconsin 
of 1858. The name of the company was changed to the Chi- 
cago, Milwaukee and St. Paul Railway Company, February 
11th, 1874, by a vote of the company, in pursuance of the 
general laws of Wisconsin relating to railways, passed in 1872. 
A few important leases and numerous extensions were made, 
including the acquisition of a line leading from Chicago to the 
state line of Wisconsin, a distance of 47 miles. Previous to 
1870 the relative rank of the company was materially below 
that which it has since attained. 
THE CHICAGO, ROCK ISLAND AND PACIFIC ROAD, 


which was the first to connect Chicago with the Mississippi 
river, was begun in 1852. In 1847 a company was formed 
under the name of the Rock Island and La Salle Railroad Com- 


| pany, and procured its charter in the same year. Good man- 


agement has been characteristic of the road since its opening, 
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combined with continual readiness to make advantageous ex- 
tensions and acquisitions. 

In 1851, by an act of the legislature, the name was changed 
to the Rock Island Company, and it was under that name that 
the road was constructed between Chicago and Rock Island. 
In 1866 the road consolidated with another in Iowa called the 
Chicago, Rock Island and Pacific road, and as its termini and 
connections were such as to warrant the managers in adopting 
the name of the road with which it consolidated, this was done. 
It has been known by that name ever since.. At the time the 
charter was granted Illinois was a border state, Iowa being a 
territory, but since the border line has been moved further 
west, the road has contributed vastly to the development of 
both Illinois and Iowa, as well as other states. Its reward has 
been a wide reputation and bountiful earnings and profits. 
There is probably no railway in the west which earns a greater 
revenue in proportion to its mileage. It is a central line from 
Chicago westward, passing through fertile portions of Illinois 
and Iowa, and forming connections which make it a through 
line to the Pacific coast. 

It was one of the first of the roads to bridge the Mississippi, 
which it crossed at Rock Island, and was one of the earliest of 
the roads radiating from Chicago to establish a connection with 
the Union Pacific at Council Bluffs. Its gross earnings during 


SUBSTITUTION OF STEEL 


kee: seventh decade was prolific in railway improvements of 

various kinds, but there was none which left a more per- 
manent and important impression than the commencement of 
efforts to substitute steel for iron rails. No other single influence 
has been equally effective in reducing the cost of transporta- 
tion and improving the general condition of leading lines. The 
movement gained a great impetus from a variety of causes, 
one of which was the relative scarcity, at some periods, of the 
supply of iron rails, and another the inferiority of many of the 
iron rails then in use, and consequent necessity of frequent 
renewal of tracks. 

The condition of the iron rail industries of the country during 
the early portion of the decade is indicated by the following 
statements:— 


CAPACITY OF IRON RAIL MILLS IN 1865. 


A letter sent to the Commissioner of Internal Revenue, in 
1865, by Samuel J. Reeves, Esq., the chairman of the executive 
committee of the American Iron and Steel Association, embo- 
died, in a lengthy discussion of proposed changes in the duty 
on rails, the following statements:— 

“1st. That the quantity of railroad iron now being produced 
in the loyal states is over 275,000 tons per annum, with an ulti- 
mate capacity, in the present mills, of double that quantity. 

2d. That they are able to keep all the present roads in repair, 
and furnish a surplus equal to the requirements of nearly 2,000 
miles of new track per annum. 

3d. That from June 30th, 1861, to June 30th, 1864, all the 
rails required by the railroad companies, as well as the demand 
of the United States government for military purposes (with 
the exception of 206,000 tons imported during the three fiscal 
years), were supplied by the American mills.” 

About the same time a table was published giving the names, 
address, capacity, and production for the year ending November 
16th, 1864, of the railroad iron mills of the United States. The 
total number was 38, capacity 684,000 tons, production 283,560 
tons. The capacity of the mills located in Pennsylvania was 
291,000 tons, and their production 138,000 tons.. The mills that 
had severally produced 20,000 tons or more, during the year 
named, were the following: Cambria Iron Company, Johns- 
town, 40,000 tons; Lackawanna Iron Company, Scranton, 
22,000; Pennsylvania Iron Company, Danville, 20,000. 

It was announced as a notable event that in the six working 
days ended March 19th, 1864, the Cambria Iron Company 
rolled 993 tons of rails, equal to an average of 165} tons per day. 


the year ending March 81st, 1866, were $3,154,236 and the net 
earnings $1,442,781. As the road had land grants which event- 
ually became very valuable, its operations during a large por-, 
tion of its career have been phenomenally profitable. 


THE CHICAGO AND ALTON 


is the outgrowth of a corporation chartered in 1847. In 1867 
it was in operation between Chicago and St. Louis, forming the 
most direct line between those cities, and doing a large local 
business. Its gross earnings in 1866 were $3,840,092, and its 
net earnings $1,833,517. It was subsequently extended to Kan- 
sas City, and has long been noted for the excellence of its 
management, good condition of its permanent way and rolling 
stock, and profitableness of its operations. It was one of the 
first of the Illinois roads to commence relaying its track with 
steel rails, and probably the first in the world to construct an 
all-steel bridge, which is located at Glasgow. 

The joint effect of these and other lines in developing, bene- 
fiting, and enriching the states adjacent to the Mississippi river 
and north of the Ohio cannot be overestimated. Yet for rea- 
sons which are difficult to comprehend one of the most ex- 
traordinary popular, legislative, and judicial demonstrations 
against railway property that has ever occurred was made 
against them during the early years of the eighth decade. 


RAILS FOR IRON RAILS. 


SIR HENRY BESSEMER’S DESCRIPTION OF THE EARLY TRIALS OF 
BESSEMER STEEL RAILS. 


In 1865 a paper written by Mr. Henry Bessemer, inventor of 
the Bessemer steel process, was published, in which, after re- 
ferring at length to the gradual steps by which his process had 
been improved, and its products applied to various purposes, 
including locomotive tires and cranks, he gives the following 
interesting description of the early tests of the value of steel 
rails:— 

“The engineer of the permanent way (of the London and 
North-western), Mr. Woodhouse, took in hand a thorough in- 
vestigation of a no less important problem, viz., the substitu- 
tion of cast-steel for wrought-iron bars. For this purpose some 
five hundred tons of rails were made, and put down at various 
stations, where the traffic was considerable, so as to arrive, at 
the earliest period, at a true comparison of the respective en- 
durance of wrought-iron and cast-steel rails. It will be unneces- 
sary here to enter into the numerous details of the extensive 
series of experiments systematically carried out by Mr. Wood- 
house. The trials made at Camden will suffice to show the 
extraordinary endurance of steel rails. It is supposed that 
there is not one spot on any railway in Europe where the 
amount of traffic equals that at the Chalk Farm bridge at 
Camden town. At this spot there is a narrow throat in the 
line, from which converges the whole system of rails employed 
at the London termini of this great railway. Here all passen- 
ger, goods, and coal traffic have to pass. Here, also, the mak- 
ing-up of trains and shunting of carriages is continually going 
on. At this particular spot two steel rails were fixed on May 
2d, 1862, on one side of the line, and two new iron rails were 
on the same day placed precisely opposite to them, so that no 
engine or carriage could pass over the iron rails without pass- 
ing over the steel ones also. When the iron rails became too 
much worn to be any longer safe for the passage of trains, they 
were turned the other way upwards, and when the second side 
of the iron rails was worn as far as the safety of the iron would 
allow, the worn-out rail was replaced by a new iron one, the 
same process being repeated as often as was found necessary. 
Thus we find, at the date of the last report, on March Ist, 1865, 
that seven rails had been entirely worn out on both faces. 
Since then another rail has been worn out up to Jul y, making 
sixteen faces worn out, the seventeenth face being in use on 
August 22d, when the steel rail that had been placed opposite 
was taken up in the presence of the writer, and, by the kind 
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permission of Mr. Woodhouse, now lies on the table before the 
meeting. The first face of the rail only has been used, and 
this is now become much thinner than it was originally, but, 
in the opinion of the plate-layers, is still capable of wearing out 
another half a dozen (iron) faces. Taking its resisting powers 
at three more faces only, it will show an endurance of twenty 
to one in favor of steel. 

Mr. Woodhouse has ascertained, by careful and continued 
testing for twenty-four hours at a time, that an average of 8,802 
engine tenders or carriages pass over the steel rails every 
twenty-four hours, equal to 16,164 wheels every day for 1,207 
days, making a total of 9,754,974 wheels passed over the rail. 
Subject to. this excessive wear the rail appears to have been 
reduced 7$ pounds per yard, hence, for every. grain in weight 
of steel lost by abrasion, no less than 371 wheels had to pass 
over it. Another steel rail, put down also in May, 1862, ata 
place much less subject to-wear, has had four faces of iron rails 
Worn out opposite to it, and still appears as if very little used; 
this rail is also placed on the table. An iron rail wears out by 
the giving way at various parts of the imperfectly welded mass, 
and not by the gradual loss of particles of metal, as in the case 
of the steel rail, which no amount of wear and tear seems 
capable of disjointing. It must be borne in mind that this 
enormous endurance of cast steel is not owing to its hardness 
or brittleness, as some have supposed, for, in fact, Bessemer 
steel possesses an extreme degree of toughness. There is 
before the meeting an example of this fact; one of the same 
quality of steel rails having been attached at one end to the 
main driving shaft of a steam engine so as to twist it while cold 
into a long spiral, measuring 9 feet in length at top and bottom, 
and only 6 feet if measured along the centre of the web. A 
single glance at this spiral rail will, it is presumed, dispel any 
idea of brittleness that may have been entertained.” 


AMERICAN RECOGNITION OF THE UTILITY OF STEEL RAILS. 


Facts like those cited above naturally attracted the attention 
of astute American railway managers, and their views are 
partly indicated by the following statements:— 

The Canada Grand Trunk Railway report for 1863 says that 
“arrangements are in progress for the manufacture, under con- 
tract, of steel and steel-headed rails, to be laid down in place of 
iron rails on the main line; and the information and reports 
which the board have received confirm their previous impres- 
sion of the greatly superior endurance of the proposed new 
material. The proved results on the London and North-western 
line afford most valuable evidence; it has in fact, been found, 
as stated by the chairman of the London and North-western 
company at their recent half-yearly meeting, that the new rails 
laid down on the busiest portions of their line have already 
lasted ten times as long as the ordinary iron rails.” 

The Pennsylvania Railroad annual report, dated February 
15th, 1864, says:— 

“The rapid destruction of iron under the high speeds and 
heavy locomotives now used upon railways has become a sub- 
ject of serious consideration, not only to the managers of these 
improvements in this country, but also in Europe. When the 
Pennsylvania Railroad was planned a locomotive weighing 
from 45,000 to 50,000 pounds was considered as the extreme 
limit of these machines, justified by prudence. But the de- 
mands of the public for high speeds has compelled the intro- 
duction upon all thoroughfares of more powerful engines. 
These could only be obtained by adding to their dimensions 
and weight, which has produced its natural result—great wear 
and tear of iron rails, and the superstructure of the road. This 
evil has been still further increased by the inferiority of the 
rails now manufactured, compared with those placed upon 
railways when the edge-rail was first introduced. It was then 
deemed essential that rails should: be made from the best 
refined iron produced from selected ores. The great increase 
in the demand for iron under the rapid development of the 
railway system in England and this country soon caused the 
substitution of an inferior article, which seemed for a time to 
answer the purpose, but which experience has proven to be 
insufficient to resist the causes referred to as continually ope- 
rating for its destruction. A return to the quality of the iron 
originally used on railways would be the natural remedy for 
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this difficulty, but this would require time, as none of the rail 
mills have the required furnaces to refine their metal. In 
Europe this subject has been longer considered, and the deter- 
mination appears to be general to gradually substitute a still 
more expensive material, either a rail made wholly of steel, 
with a steel head only, or the wearing surface converted into 
steel after the iron rail is made. The present high cost of 
rails made entirely of steel will probably prevent their general 
adoption, although the rapid destruction at the termini and 
stations, where the iron rail in some positions does not last six 
months, will fully justify their introduction. For the purpose 
of testing the relative value of steel and iron rails in such posi- 
tions, we have procured 150 tons of rails made wholly of cast 
steel. A trial is also being made of a rail with a steeled wear- 
ing surface passed through the rolls, when drawn from the con- 
verting furnace, which promises well. It is understood that 
favorable results have been obtained from rails, the top plate 
in the pile from which they were made being puddled steel. 
If the two metals can thus be firmly welded together, this im- 
provement in railway bars will be generally adopted. This is 
a subject of such great importance to the company that it will 
continue to meet the earnest attention of your directors, and, 
if necessary to effect the reformation desired in the quality of 
rails, it should become important to erect works to effect that 
object, such a policy will be adopted. The frequent renewal 
of rails is not only expensive, but it adds to the interruption of 
the traffic of the line.” 

The Pennsylvania Railroad report for 1864, dated February 
18th, 1865, says: “Notwithstanding our unremitting efforts to 
secure the best rails that are made, each succeeding year adds 
its testimony to those preceding it of the want of a better ma- 
terial than that now used. In addition to their rapid destruc- 
tion from ordinary wear, is added the risk to the trains from 
their frequent breakage. To obviate this our new rails have 
been increased in depth to an extent (43 inches) that will give 
them 380 per cent. additional vertical strength, which it is be- 
lieved will, with increased care in the selection of ores and the 
manufacture of the rails, prevent further damage from this 
source. The steel rails introduced upon the road show no 
evidence of wear, but their great cost at present precludes their 
general introduction. The manufacture of rails with a steeled- 
wearing surface, referred to in our last annual report, has not 
proved successful upon a scale that would render it of practical 
value.” 


RESULTS OF EXPERIMENTS ON THE PENNSYLVANIA RAILROAD. 


Two years later, describing operations of the Pennsylvania 
Railroad Company, for the year 1866, president Thomson in 
his report dated February 19th, 1867, says: “Every effort to 
materially improve the quality of the iron to meet the wants 
of the augmenting traffic of the trunk lines, having heretofore 
failed, attention was directed to the introduction of steel rails, 
and, with a view to test their efficiency, the president, while in 
England, in 1862, ordered a few hundred tons for trial. These 
proved so satisfactory that larger importations of Bessemer 
steel have been made, which entirely confirmed our expecta- 
tions of their success. The cost of steel rails is at present about 
twice that of the best iron rails, while their durability is fully 
eight times greater. It is confidently believed, however, that 
with enlarged works, increased knowledge of the ores required 
to produce the best quality of this metal, and great experience 
in its production, they will be successfully manufactured at 
home, and the price very largely reduced. At present the 
demand is equal to the supply, and prices are maintained. To 
avoid the heavy annual outlays, that a change from a cheap to 
a dearer material would necessarily entail upon the revenues, 
it is proposed to continue for the present to reroll the worn-out 
rails, and replace the annual wear and tear with steel rails. 
The general introduction of steel rails is now wholly a com- 
mercial question, in which the cost of the increased capital 
required for their purchase becomes the chief tmpediment to 
their general adoption. While the business of a line is small, 
it will still be economy to use the iron rails, at an ordinary rate 
of interest upon capital until the cost of producing steel is re- 
duced to its minimum. When that result is accomplished the 
general public will be materially benefited by the reduced cost 
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of transportation which the introduction of steel rails will en- 
able railway companies to afford.” 


TRON AND STEEL RAILS ON THE ERIE RAILWAY. 


In a letter written by H. Riddle, general superintendent of 
the Erie Railway, to John S. Eldridge, president of that road, 
dated March 3d, 1868, he states that during the preceding three 
winter months “the-iron rails have been broken, laminated, 
and worn out beyond all precedent, until there is scarce a mile 
of your road, except that laid with steel rails, between Jersey 
City and Salamanca or Buffalo, where it is safe to run a train, 
at the ordinary passenger-train speed, and many portions of 
the road can only be traversed safely by reducing the speed of 
all trains to twelve or fifteen miles per hour, solely on account 
of the worn-out and rotten condition of the rails. Broken 
wheels, axles, engines, and trains off the track have been of 
daily, almost hourly, occurrence for the last two months, 
caused mostly by defective rails. Fully one thousand broken 
rails were taken from the track in the month of January, while 
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IEWS similar to those announced in the extracts printed 
above were entertained in a number of advanced railway 
circles, and corresponding action was taken. A number of ex- 
perimental trials were made, with satisfactory results, but the 
price of steel rails was an insurmountable obstacle to their 
general introduction before Bessemer steel works were estab- 
lished in this country. 


FIRST STEEL RAILS MANUFACTURED IN THE UNITED STATES. 


It is claimed that the first steel rail rolled in America was 
made at the Chicago Rolling Mill, under the direction of W. F. 
Durfee, engineer, on May 25th, 1865. The ingots used had 
previously been manufactured at the Wyandotte Rolling Mill, 
located at Wyandoite, Michigan, in accordance with the Kelley 
process, an American patented invention, which conflicted with 
the claims based on the Bessemer patent to an extent that pre- 
sumably led to a postponement of the active operations subse- 
quently undertaken until these antagonisms were reconciled. 
The following contemporaneous announcement was made in a 
letter forwarded to W. F. Durfee:— 


EH. B. Warp, 
Treasurer. 


8. CLEMENT, 
President. 


O. W. Porter, 
Sec. and Gen. Sup’t. 


OFFICE OF THE CuIcaco Rotting Mitr, 

16 and 18 River Street, Chicago, May 26th, 1865. 

My Drar Durree: The meeting of the iron and steel men 
adjourned yesterday to meet in Cleveland the fourth Wednes- 
day in August. I regret very much you could not have been 
here, particularly to see how well your steel behaved, and you 
must allow me to congratulate you upon its entire success, and 
T assure you I was but too proud for your sake that everything 
we had to do with it proved so very successful. The hammer 
was altogether too light, of course, and it took more time than 
it otherwise would to draw the ingot down, yet all the pieces 
worked beautifully, and-we have made six good rails from the 
ingots sent over, and not one bad one in any respect. The 
piece you sent over forged is now lying in state at the Tremont 
House, and is really a beautiful rail, and has been presented to 
the Sanitary Fair by Captain Ward. We rolled three rails on 
Wednesday and three on Thursday. At the first rolling only 
your cousin and George Fritz were present; at the rolling yes- 
terday were senator Howe, of Wisconsin; B. F. Jones, of Pitts- 
burgh; R. H. Lamborn, of Philadelphia; Mr. Phillips, of Cin- 
cinnati; Mr. Swift, of Cincinnati; Mr. Kennedy, of Cincinnati; 
Mr. May, of Milwaukee and three ladies; Mr. Scofield, of Mil- 
waukee; Mr. Fritz, of Johnstown; and Mr. Thomas, of Indian- 
apolis, with four strangers. Everything went so well I really 
wanted you to see some of the good of your labors for so long 
a time and under such trying circumstances. You have done 
what you set out to do, and done it well, and I am glad to con- 
gratulate you and rejoice with you, for I can appreciate some 


the number removed on account of lamination, crushing, or 
wearing out was much greater. February will show a worse 
record than January. With the ten miles laid with the, 
John Brown Bessemer steel no fault need be found. Only one 

rail has broken during the winter, and no lamination and very 

little wear is perceptible. Twenty steel rails were laid in Jersey 

City yard last March. The iron rails adjoining, subject to the 

same wear, have been renewed four times since the steel was 

put down, and I have no doubt the steel rails will outlast three 

times as many more iron rails. This winter’s experience has 

satisfied me that the quality and weight.of the iron rails in use 

cannot be depended upon to sustain the weight of the Erie 

Railway. Forty-two-ton locomotives, hauling trains of fifty and 

sixty loaded cars, and passenger engines weighing thirty-seven 

tons, running at a speed of thirty to forty miles per hour, 

literally crush and grind out the iron rails beneath them. In- 

stances have been reported to me of rails removed from track, 

too much worn for safety, where the first imperfection was 

visible but the day before.” 


of your difficulties, and wanted you to hear some of the praises 
bestowed upon your labors as you richly deserve. - I know this 
would make no sort of difference to you, and yet we all have 
vanity enough (especially in such cases as this) to feel gratified 
at any little compliments we know we are entitled to, but I will 
not tire you with any more, as your cousin [the late Z.S. Durfee] 
can tell you all and more than I can write, but with kindest re- 
gards allow me to remain, 


Yours most obt., O. W. Porrer. 


ORGANIZATION OF THE EARLY AMERICAN STEEL-RAIL INDUSTRIES. 


In 1882, in a letter addressed to Jadge Kelley, Mr. James M. 
Swank gave the following account of the organization of the 
early steel-rail works of this country:— 

“Each of the two experimental Bessemer steel works which 
were established in this country in 1864 and 1865, one at Wyan- 
dotte, Michigan, and the other at Troy, New York, lost money. 
The Wyandotte works were abandoned in 1869, and were al- 
most a total loss. The Troy experimental works were suc- 
ceeded in 1867 by permanent works, and these were burned in 
1868. New works were completed in 1870, and it was not until 
after this event that any money was made in the manufacture 
of Bessemer steel at Troy. 

The first works established in Pennsylvania expressly to 
manufacture Bessemer steel were those of the Pennsylvania 
Steel Company, near Harrisburg, which were commenced in 
1865. In 1867 steel was first manufactured at thesq works, 
since which time they have been steadily in operation. But it 
was not until 1873, eight years after the erection of the works 
had been undertaken, that a cash dividend was declared, and 
then it amounted to only two per cent. upon the capital stock. 
At this time the stock exceeded one and three-quarter million 
dollars. A short time prior to this dividend one of the stock- 
holders sold his stock for one-half its original value. 

The second Bessemer steel works in Pennsylvania were those 
of the Freedom Iron and Steel Company, near Lewistown. 
They were undertaken in 1866. In 1868 they commenced to 
make steel, and in 1869 the company failed, and the works 
were subsequently dismantled. Over one and a half million 
dollars, in capital and bonded and unbonded debts, was sunk 
in. this abortive enterprise. 

The Cambria ron Company, at Johnstown, Pennsylvania, has 
manufactured Bessemer steel since 1871, but it was originally 
organized in 1853 to manufacture iron rails. Its capital stock 
was one million dollars. In 1854 the company failed, and in 
1855, fresh capital having been added, it failed: again. The 
works were then leased. In 1861 the company was reorgan- 
ized, and placed upon a firm financial basis, the original stock- 
holders, who had paid a million dollars, surrendering their 
stock, and receiving in exchange one hundred thousand dol- 
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lars of new stock, or one hundred dollars for every thousand 
dollars they had invested. Thus the original promoters of this 
enterprise absolutely lost nine hundred thousand dollars. 

The Bethlehem Iron Company, at Bethlehem, Pennsylvania, 
was organized in 1863 to manufacture iron rails, and in 1873 it 
commenced also to manufacture Bessemer steel. It has con- 
tinued the manufacture of Bessemer steel until the present 
time. From 1869 to 1872 only stock dividends were made, and 
from 1873 to 1879 neither stock nor cash dividends were de- 
clared. In these latter years the company’s operations were 
conducted at an actual loss. In 1874 a bonded debt of a mil- 
lion dollars was created, and in 1877 additional bonds were 
issued to the amount of $278,000. 

The effort to establish the Bessemer steel industry in the 
west has been attended with many discouraging vicissitudes. 
The works of the Joliet Iron and Steel Company, at Joliet, 
Illinois, were commenced in 1870, and in 1878 they first manu- 
factured Bessemer steel. In 1874 the company failed, and the 
works were stopped. The company made another effort to 
achieve success, but after a long struggle again failed, but not 
until fresh debts had been created, the whole investment aggre- 
gating three million seven huhdred thousand dollars. After 
passing through bankruptcy, the works were sold in 1879 for a 
sum not sufficient to pay all the bondholders, and the original 
capital was lost. The works of the Vulcan Steel Company, at 
St. Louis, Missouri, were built in 1872 to roll iron rails, but in 
1875 the company commenced the erection of Bessemer steel 
works. In 1876 these works were completed, and steel was 
made by them in that year. Soon afterwards the company 
failed to meet its obligations, and the works were stopped, but, 
after many serious losses, it has been reorganized, and the 
works are now in operation. Probably two million dollars has 
been expended in building up this enterprise, which has until 
very recently been exceedingly unprofitable.” 


PROGRESS IN AMERICAN STEEL-RAIL-MAKING. 


The following table shows the annual production in gross 
tons of Bessemer steel rails in the United States since the 
beginning of their manufacture in 1867, together with the 
average annual price at which they have been sold at works in 
Pennsylvania and the rates of duty imposed.on foreign rails:— 


Production Price in 


Years in gross tons. currency. Duty. 
Us y eS Re Seodhaacse eae 2,277 $166 00 

1868. ..... ain ie 6 ciuis.eo/pisis)sie(0 6,451 158 50 iN 45 per cent. 
USGUh Se eaaaor aeeele s\oiais'e'e 8,616 132 25 ' ad valorem. 
ike] Us Aoesee syandose Naess  OULGOL 106 75 J 

 Cygigaee ake Annee Ae 34,152 102 50 } 

SL seers eidis's ole's wisere’s sieve - 83,991 112 00 | 

WD Siie ales elale se feheleleiein\~! obeisicis 115,192 120 50 $28 per ton 
LB AS ace sites ies\aivle eiaiwiarels eccee 129,414 94 25 Gateis 
PST Er.ccrsicieln ise gnonnons --- 259,699 68 75 1872: $25,20 
US 1G irrisieiate esse ple mcsccieierstiare% 368,269 59 25 6 Mar. 3d 
L877. .cescce ararole'eje'aieisie 385,865 45 50 1875: $28 
LIT Wessdiasstee wees 491,427 42, 25 | Popo 
Tes <cenc ae migiaieteinialsioleleie's) 610,682 43 25 date to July 
L3SO See ewte > = Baiiesmerses cen SOL, LOG 67 50 | 1st, 1883. 
ASS 1 yearcisee alovolei ste intel « xfe'eial=70 1,187,770 61 13 x 

TRS Te cvslsterciaielateieisioleinin sts © 1,284,067 48 50 J 

USSD vis sietele 5 sipieis.s wos eee, 148,709 37 75 7} 
1884.....ccceserseee seccee 996,983 30 75 $17 per ton 
1885....cess0e2ee6 Senposcce ae ye! 28 50 from July 
SB ee Peete foresees 1,574,703 34 50 | Ist, 1883. 
Geet (Marvel) es dates. ie sees 39 5C 


The lowest average annual price at which Bessemer steel 
rails have been sold in this country was reached in 1885, 
namely, $28.50, but sales were made at still lower figures in 
both 1884 and 1885. 

The outiays for steei rails, whicn commenced in the seventh 
decade, continued to represent a large expenditure on account 
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of increase in the quantity used, which was generally accom- 
panied by a large annual decrease in price per ton, except 
during years when unusually large amounts of new railway 
construction were progressing. It was estimated in 1885 that 
up to that year 10,000,000 tons of steel rails had been produced 
in this country, of which less than 50,000 tons had been made 
before July, 1870, and the price had fallen from $106.75 per ton 
in 1870 to such an extent that sales were reported in 1885 at 
less than $30 per ton, or $28.50 at the mills. 

The limited product of rails in American Bessemer mills be- 
fore 1871 indicates that the works of this country before that 
time had only been making preparatory efforts for the gigantic 
labors they subsequently performed. 


TABLE SHOWING THE PRODUCTION, IMPORTATION, CONSUMPTION, AND PRICE 
OF RAILS IN THE UNITED STATES FROM 1860 To 1880, WITH THE MILEAGE 
OF RAILROAD BUILT. 


-——Production.———, ———Imports.*+—, 


egy eke 1 
est Sa Sz 8 &8 
d 3 cI FI 3 a5 82 go 6S 
Eoin; ise p8> Arent meee eae 
1860.205,038 ...... 205,038 139,835 341,873 1,846 48 .. 
1861.189,818 ...... 189,818 83,429 273,247 651 423 . 
1862;215,/912) asec. 213,912 9,644 223,556 834 412 .... 
USGS.270:708)) wence 6 275,768 19,138 294,906 1,050 76% .... 
1864.335,369 2... 335,369 132,959 468,328 738 126 .... 
1865.356,292 ...... 356,292 86,820 443,112 1,177 988 .... 
1886.430,778 ...... 430,778 87,368 518,146 1,742 862 .... 
1867,459,558 2,550 462,108 163,049 625,157 2,449 83% .... 
1868.499,489 7,225 506,714 250,081 756,795 2,979 78% 1584 
1869.583,936 9,650 593,586 313,163 906,749 4,953 774 1324 
1870.586,0C0 34,000 620,000 399,153 1,019,153 5,690 723 1062 
1871.737,483 38,250 775,733 566,202 1,311,935 7,670 70% 1024 
1872.905,930 94,070 1,000,000 381,064 149,786 1,530,850 6,167 853 112 
1873.761,062 129,015 890,077 99,201 159,571 1,148,849 4,105 76% 1203 
1874.584,469 144,944 729,413 7,796 100,515 837,724 1,901 582 943 
1875.501,649 290,863 792.512 1,174 18,274 811,960 1,917 472 682 
1876.467,168 412,461 879,629 287 = ....- 879,916 2,856 412 592 
1877.332,540 482,169 764,709 ..... 85 764,744 2,281 352 454 
1878.322,890 559,795 882,685 ..... 10. 882,695 2,687 332 42} 
1879.420,160 693,113 1,113,273 19,090 25,057 1,157,420 4,721 412 484 
1880.493,762 968,075 1,461,837 132,459 158,230 1,752,526 7,174 492 67} 


* Fiscal year to 1867. 

TABLE SHOWING THE NUMBER OF MILES OF TRACK LAID WITH STEEL OR 
IRON RAILS, BY GEOGRAPHICAL GROUPS, IN THE UNITED STATES, ON 
JUNE 30, 1880. 


Miles in Miles in 
group I, group II. 


+ Including imports per fiscal year to 1867. 


Aggregate 


Milesin Milesin Milesin Milesin miles in 


group III. group IV. group V. group VI. 


Steel. .2,936.11 17,004.74 3,645.04 9,539.13 132.00 4,070.86 
Tron. .5,166.58 23,470.31 11,926 92 16,775.20 892.40 12,509.72 


Metal. 


37,328.78 
70,741.13 


Aggre- 

see res 40,475.05 15,571.96 26,314.33 1,025.30 16,580.58 108,069.91 
Per ct. 

steel. 26 
Per ct. 

iron. 64 58 URE 94 oe 75 65 

In regard to the progress of the change from iron to steel 
rails in various sections it is stated that steel rails appear to 
have been first laid in this country in 1864, when three compa- 
nies in the Middle states used them to a limited extent, and four 
companies in the New England states. One company in the 
central Western states commenced using steel rails in 1865, 
and subsequently one company in the southern and western 
trans-Mississippi states and territories commenced using them 
in each of the years 1870, 1872, and 1878. 

Of the 1,174 companies owning roads in 1880, 522, or nearly 


45 per cent., had in that year laid steel rails on either a portion 
or the whole length of their roads, Of these companies the 


lines of 65 were located in group I, 269 in group IJ, 60 in group 
III, 79 in group IV, 3 in group V, and 46 in group VI. 
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BRIDGE CONSTRUCTION. 


BRIDGE CONSTRUCTION. 


N unusual amount of bridge construction was necessary 
during the war period, mainly on account of the fre- 
quency with which bridges were destroyed by hostile armies, 
but also partly on account of the desire to facilitate travel on 
important routes which had previously used ferries at points 
where expensive bridges were finally erected. An intense de- 
sire to improve the links by which different communities were 
connected, and to abridge distance, was manifested in many 
quarters, and one of its outgrowths was a notable increase in 
the number of new bridges, and improvements in the methods 
of their erection and construction, intermingled with a disposi- 
tion to substitute iron for wood bridges. The general course of 
events is indicated by the following statements, although they 
necessarily embrace references to only a small proportion of 
the bridge construction of the decade:— 

Of bridges on the Northern Central, it was stated that Con- 
federate raids in 1868 and 1864 destroyed thirty-four, all of 
which had been substantially rebuilt, in most instances with 
structures of stone and iron. 

The report of the Baltimore and Ohio for 1862, after referring 
to the injuries inflicted upon the line by Confederate raids, says: 
“The board having determined to replace the numerous wood- 
and-iron and wooden bridges, which have been destroyed in 
the progress of the war, with iron structures of the most sub- 
stantial material and improved description, the material was 
promptly secured, and a considerable portion of the work has 
been successfully accomplished in the shops of the company.” 

One of the war bridge feats reported in 1864, credited to the 
construction corps of the United States military railroads, was 
the rebuilding, in four days and a half, of a railroad bridge over 
the Chattahoochie, 760 feet long and 90 feet high, which had 
been destroyed by Confederates in their retreat. 


OBJECTIONABLE FEATURES OF WOODEN BRIDGES. 


A correspondent of the New York Evening Post, writing on 
July 7th, 1864, of the bridges of the old style then usually met 
on railway lines, complained that they were nearly all wooden 
bridges, and said:— 

“You are riding along in a railroad car enjoying the scenery. 
A river gleams ahead. You approach its banks and prepare to 
catch expected glimpses of beauty up or down the stream. 
But suddenly a roaring sound is heard. You plunge into a 
great wooden tunnel; wooden walls on either side hide the 
view; a wooden roof blocks out the light of day. After a 
minute of deafening noise you emerge, but the river is crossed, 
the stream is passed, and the delicious bit of scenery is lost to 
you. The vast majority of bridges in this country, whether for 
railroads or for ordinary horse travel, have these elemental 
points:— 

1. Fragility. 2. Unendurably hideous ugliness. 
aptitude for catching fire. 

They are all built of wood, and must be constantly patched 
and mended, and will rot away in a very few years. They are 
enormous blots on the landscape stretching as they do like long 
unpainted boxes across the stream; like huge Saurian monsters 
with ever open jaws into which you rush, or walk, or drive, and 
are gobbled up for all sight or sense of beauty. The dry timber 
of which they are built will catch fire from the mere spark of 
a locomotive, as in the case of that hideous bridge which had 
so long insulted the Hudson river at Troy; and which was not 
only burned itself but spread the destroying flame to the best 
part of the town. 

These bridges deface all the valleys of our land. The Housa- 
tonic, the Mohawk, the Lehigh, the hundreds of small yet beau- 
tiful rivers which so delightfully diversify our country, one and 
all suffer by the vile wooden bridge system which has nothing 
at all to plead in extenuation of its tasteless, expensive exist- 
ence. 


Every bridge in this country should be deprived of its heavy 
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roof; and if the exigencies of engineering required side walls, 
they should be plentifully perforated with open spaces. The 
more recent railroad bridges are fortunately open bridges, or 
‘viaducts,’ as it is fashionable to call them, and the traveler, as 
in the case of the Starucca viaduct on the Erie road, can both 
admire the engineering skill and enjoy the scenery.” 


NEW BRIDGES OF THE DECADE. 


One of the important new railway bridges of the decade was 
built by the Philadelphia, Wilmington and Baltimore across 
the Susquehanna, between Perryville and Havre de Grace. It 
was reported at the time that notable improvements in methods 
for establishing a foundation were adopted. The bridge was 
reported to be 3,300 feet long. 

Of the Connecting Railroad bridge, built over the Schuylkill, 
near Girard avenue, in Philadelphia, it was said in 1864, when 
the work was progressing, that “the piers will rest on foundations 
laid on solid rock. An iron section of 270 feet.span will arch 
the channel. To this iron section, which is being built in the 
Altoona shops of the Pennsylvania Railroad Company, (the 
Pennsylvania Railroad Company build all their own iron 
bridges in their own shops), the iron will be carried on 
marine brick arches of 60-feet span.” 

The Baltimore and Ohio report for 1865 says: ‘Since the de- 
struction of the wooden and other bridges upon its line during 
the war, twelve first-class iron bridges, aggregating three thou- 
sand and seventy-five feet, with twenty-seven spans, varying 
from seventy-eight to two hundred and five feet in length, and 
of a very costly character, have been built at the Mount Clare 
workshops, placed upon superior masonry, and are now in suc- 
cessful use.” 

In connection with the reconstruction of a bridge on the line 
of the Memphis and Charleston, at Decatur, more than 1,700 
feet long, which had been destroyed during the war, it was 
stated that a contract was made in October, 1865, with Albert 
Fink, of Louisville, Kentucky, who then had a wide reputation 
as the inventor of a useful truss bridge, and as an experienced 
and reliable bridge-builder, and that it was completed so that 
trains passed over it on July 7th, 1866. It was reported to be 
“a first-class bridge, of the Fink V patent, with wrought-iron 
bottom chords, and wooden top chords covered with tin, and 
wooden braces so arranged that any one of them can be re- 
moved without interruption to passing trains, combining proba- 
bly more strength, durability, and economy than any other 
bridge, and with less liability to accident than any bridge ex- 
cept those built of iron.” 


BRIDGE OVER THE MONONGAHELA. 


One of the notable bridges of the decade was constructed 
over the Monongahela river, at Pittsburgh, to facilitate move- 
ments on western connections of the Pennsylvania Railroad. 
The following description of it was published in the Pittsburgh 
Chronicle, of September 21st, 1865:— 

“The river is spanned by five trusses of wood, each 187 feet 
in length, and one iron span 260 feet in length, for double 
track, over the channel. The wooden spans have a double 
series of braces, supported on Piper’s improved bearing blocks, 
The roadway passes over the wooden spans, and through the 
iron bridge, affording at the channel a clear headway of about 
60 feet from low water. This span is 23 feet in clear width , and 
28 feet in heighth, and will sustain safely two tons per foot. 
The bridge was constructed from the same patterns used for 
the structure over the channel at Steubenville. The designs 
appear both novel and original. Each truss is double and 
combined to give greater lateral stability, so essential in great 
spans. The combination posts are trussed, avoiding the neces- 
sity of using heavy columns. The tension chains each consist 
of light wide-cye bars, with ‘upset’ ends, linked together by 
connecting pins four and a half inches in diameter, In this 
system the entire strength of the material is economized with- 
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out carrying any useless weight. This structure presents a light | 


and graceful appearance, while its immense“strength may be 
inferred from the fact that 100 tons of bolts, more than 90 tons 
of chord links, and 300 tons of castings, all of approved quality, 
have been judiciously employed in its construction. This span 
is constructed according to the patents of Linnville and Piper.” 


PROGRESS IN BRIDGE CONSTRUCTION. 


Many changes were progressing during the seventh decade 
in the bridges of the important railways of the Middle states, 
partly because the old structures needed repairs, replacement, 
or strengthening, and partly because improved methods of 
construction were devised, and experience had suggested the 
desirability of a substitution of wrought iron for various pur- 
poses for which cast iron had previously been used. On the 
main line of the Pennsylvania Railroad, west of Altoona, iron 
bridges had been erected between 1851 and 1853, when the 
road had been first constructed, which were deck bridges, hav- 
ing the track on top. They were based on the Pratt principle, 
having cast-iron upper chords, cast-iron vertical posts, and 
wrought-iron lower chords, inclined ties and counters. A cast- 
iron arch was also introduced, which was added as an extra 
precaution. Bridges of a similar type, with various improve- 
ments in detail, were introduced during the next ten to twelve 
years to take the place of wooden bridges originally erected on 
eastern parts of the road. After traffic had greatly increased, 
and material additions had been made to the weight of loco- 
motives, it was considered prudent, about 1868-69, to replace 
some of the oldest iron bridges with new structures. At the 
same time, solid rolled I beams of various depths were used 
for bridges of small spans, from ten to twenty feet. In 1865 
the department of bridges and buildings on the Pennsylvania 
Railroad passed into the charge of Joseph M. Wilson, and 
under his direction important modifications of the plans pre- 
viously in use were soon devised, and subsequently applied to 
the new bridges erected. 


DRAW BRIDGE OVER THE MISSISSIPPI. 


A new bridge (draw bridge) constructed by the Chicago and 
North-western and reported to be the second bridge over the 
Mississippi river below St. Paul, was built over the Mississippi 
at Clinton, Iowa, early in January, 1865, of which the following 
description was published about the time of its completion: 
“The total length of the bridge as built is 3,650 feet. Of this 
distance 2,800 feet is between the Illinois shore and Little Rock 
Island and 850 feet is between Little Rock Island and the Iowa 
shore. The bridge east of Little Rock Island consists of 1,400 
feet of piling and seven spans of 200 feet each of McCallum’s 
patent truss. The truss bridges rest upon piers and abutments 
of masonry founded on piles. West of Little Rock Island the 
bridge consists of three spans of the Howe truss bridge, beside 
the draw. 

Two spans of the Howe bridge are 175 feet long each, and 
one span 200 feet long. The draw is 300 feet long over all, and 
is built of iron. The abutments and one of the piers are 
founded on rock, a second pier is founded on piles, and a 
third pier and the draw pier are built upon crib work, resting 
on loose sand. These cribs are sunk in water 40 feet deep. 
The large crib is 400 feet long and 44 feet wide, and the smaller 


is 160 feet long and 44 feet wide at the bottom. The masonry 
is of the most substantial description, and is built of Athens 
stone. The draw turns on a pivot in the centre, and when 
open leaves two clear passage ways for steamboats, 123. feet 
each. 

In that part of the bridge between Little Rock Island and 
the Iowa shore, there was used in the two cribs about two 
million feet of timber, 50,000 cubic feet of dimension stone 
from the Athens quarries, and about 600,000 cubic feet of 
rubble stone, from quarries near Clinton. All intersections of 
timber in the cribs are secured with oak trenais, of which 
about ten miles in length were used. The iron draw weighs 
about 325 tons, and is an admirable piece of workmanship. 
The ends, when being swung, are supported by iron rods, which 
pass over the tops of the centre towers. When it is desired to 
turn the bridge the ends are lifted from off their piers by means 
of a hydraulic press, which lifts the caps of the central tower 
through which the main suspension rods pass, and then the 
bridge is turned by a steam engine, standing on the upper 
chord. Arrangements are also made whereby the. bridge can 
be turned by hand, if necessary. The work of construction 
was commenced in January, 1864, and the first train crossed 
January 6th, 1865.” 


OTHER BRIDGES CROSSING THE MISSISSIPPI. 


After two iron bridges had been thrown across the Missis- 
sippi, one by the Chicago, Rock Island and Pacific, during the 
fifth decade, and the other by the Chicago and North-western, 
during the sixth decade, it was inevitable that a number of 
other companies owning or interested in lines on both sides of 
that river should erect bridges as speedily as possible. Some 
of these new bridges were finished during the seventh decade, 
and the completion of others, like the famous bridge at St. 
Louis, postponed to a later period. 

The report of the Toledo, Wabash and Western, which sub- 
sequently became part of the Wabash, St. Louis and Pacific, 
for 1866 stated that it was then engaged in the construction of 
an iron railroad bridge across the Mississippi river at Quincy, 
which it expected to have ready for the passage of trains before 
the close of 1867, and that it had also contracted for the con- 
struction of another railroad bridge across the Mississippi river 
at Keokuk. 

A correspondent of the New York Express, who was pre- 
sumably Hon. James Brooks, an editor and proprietor of that 
journal, in describing a journey made westward in 1867, said: 
“Chicago was left between 10 and 11 4.M., and by 3 or 4 we 
were on the bridge over the Mississippi at Clinton. The great 
Father of Waters—think of it—now has to consent to be 
shackled by bridges and locomotives and cars. The common 
law made him a monarch of waters, but the locomotive now 
repeals and reverses such common laws. Water here is no 
match for fire. The boatmen growl, the raftsmen swear, but 
on strides the locomotive, from bank to bank, over mast and 
pipe, with an utter recklessness of all the craft below it. The 
Missouri is to be everywhere bridged, as well as the Missis- 
sippi, for trade runs east and west—and what trade wills the 
laws obey—while the great waters of the west will soon be left 
dnly to the heavy freights of the common boatmen.” 


BRIDGING THE OHIO, MISSISSIPPI, AND MISSOURL 


HE entire subject of erecting railway bridges over navigable 
T waters assumed a new aspect during the seventh decade, 
on account of the development of an imperative necessity for 
improving the channels of communication between the states 
east and west of the Mississippi and Missouri rivers, and the 
states north and south of the Ohio, and congressional action, 
which gave a more distinct and emphatic authorization of 
bridge projects than had previously been procured. 


CONFLICT OF RAIL AND RIVER INTERESTS. 


Bitter controversies had grown up between representatives 
of overland and river interests, on account of obstructions to 


navigation which had been created by a highway draw-bridge 
over the Ohio at Wheeling, and the railway draw-bridge erected 
over the Mississippi, between Rock Island and Davenport, 
without congressional authority. Under the old system, few 
companies cared to undertake the construction of bridges over 
either of the great western rivers at any point, and no legal 
sanction for such enterprises was deemed necessary except 
such as could be procured from state legislatures. The modern 
usage, when navigable streams form a boundary line between 
states, is to require congressional sanction for the bridges 
erected over them, which is sometimes supplemented by favor- 
able action of both the states interested. 
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The first series of 
CONGRESSIONAL BRIDGE LAWS 


of material significance were passed during the seventh decade. 
They were based on the theory that railway bridges might be 
built at the points named in the various enactments, provided 
a design and style of construction was adopted which would 
avoid serious obstructions to navigation. This exception left 
a large ficld for controversy, as the navigable interests in- 
cluded not only steamboats, some of which formerly bad pilot 
houses and chimneys at a great height above the water, but 
also tows of barges and large rafts which required for their 
successful operation a wide distance between piers. The steam- 
boat men claimed that high chimneys were of great service, 
for the double purpose of giving draught, and either cooling 
sparks as they ascended to great heights, or preventing them 
from engendering fires as they fell on decks. One steamboat, 
the James Howard, built for service on the lower Mississippi in 
1874, which had no bridges to encounter, had chimneys 104 feet 
above the water, and it was reported that the chimneys of the 
Great Republic reached a still higher altitude. The general 
range of the height of chimneys on the large Mississippi river 
boats, which formerly passed St. Louis, was from 65 to a little 
more than 90 feet; and the top of their pilot houses was from 
46 to 69 feet above water. As the waters of the western rivers 
occasionally rise many feet above the normal standard, and it 
was necessary that provision should be made for operations 
during high-water periods, it is obvious that it would be ex- 
ceedingly difficult, or practically impossible, to construct 
bridges at a number of points where they were desirable which 
would not obstruct the passage of boats having chimneys 100 
feet high, unless they were draw-bridges. The advocates of 
bridges insisted that excessively high chimneys were not abso- 
lutely necessary, and important concessions relating to the 
height of bridges were obtained. 

Other difficulties arose out of the requirements of the barge 
system for a wide space between the piers of any bridge that 
might be erected. At the time the bridging of the Ohio at 
Steubenville was authorized, in 1862, the barge system or com- 
binations of flats and barges used in the transportation of coal 
had come into such extensive use on the Ohio that a con- 
gressional enactment required a width of not less than 300 feet 
in the clear between piers, and the coal navigation interests 
endeavored to secure a space of not less than 500 feet. Subse- 
quent laws of Congress require spans of not less than 400 feet 
in the clear on the Ohio below the mouth of the Big Sandy 
river, and bridges across the Ohio giving a clear span of 500 
feet were built. A wide space between spans was peculiarly 
desirable on the Ohio on account of the magnitude of the coal 
tows on that river. 

On the Upper Mississippi the rafting interest was formerly 
very important, and on that account, as well as on account of 
the demands of steamboat interests, a wide space between piers 
was considered desirable, but the characteristics of that stream 
at many points are deemed unusually favorable for bridging, 
in comparison with other rivers of equal magnitude, and 
especially the Missouri. 

Supervision over the erection of bridges across navigable 
waters, in accordance with acts of Congress, was commenced 
by the United States engineers in the seventh decade, and has 
been continued since, and their views or recommendations 
have exercised an important but not always a controlling, 
influence over the final decision of the numerous disputes be- 
tween representatives of conflicting rail and river interests 
which have arisen. 


RAILWAY BRIDGES AUTHORIZED BY CONGRESS IN THE SEVENTH 
DECADE, 


The list of bridges over navigable waters authorized by Con- 
gress during the seventh decade, or in early years of the eighth 
decade, the building of which bridges was generally, but not in 
all instances, commenced soon after their construction was 
authorized, and which were usually, but not always, railway 


bridges, or combinations of railway and highway bridges, in- | 


cluded bridge structures subject to various restrictions and re- 
quirements at or near each of the points named below:— 
Over the Ohio River.—At Steubenville, or any point above the 


mouth of the Big Sandy river; between Cincinnati, Ohio, and 
Covington, Kentucky; at Louisville, Kentucky; Wheeling, West 
Virginia. : 

Over the Mississippi River—At Quincy, Illinois; Burlington, 
Iowa; Prairie du Chien, Wisconsin; Keokuk, Towa; Winona, 
Minnesota; Dubuque, Iowa; St. Louis, Missouri; Clinton, Iowa; 
Rock Island, Iowa (as a substitute for the bridge first erected 
by the Chicago and Rock Island Railroad Company); La Crosse, 
Wisconsin; Muscatine, Iowa; at'any point between the counties 
of, Whitesides and Carroll, Illinois, and Jackson and Clinton, 
Iowa; Hudson, Wisconsin; Warsaw, Illinois; Fort Madison, 
Iowa; Red Wing, Minnesota; Lexington, Missouri. 

Over the Missouri River—At any point necessary for con- 
venience by the Union Pacific and Hannibal and St. Joseph 
railway companies; at Kansas City; Fort Leavenworth, Kansas; 
St. Joseph, Missouri; Omaha, Nebraska; Louisiana, Missouri; 
Glasgow, Missouri; Boonville, Missouri; Nebraska City, Ne- 
braska; Brownville, Nebraska; Sioux City, Iowa. 

The authorization of additional bridge structures over the 
navigable waters named above, and other streams, has since 
formed an important portion of the labors of a number of 
sessions of Congress. : 


THE SPECIFIC RESTRICTIONS AND REQUIREMENTS IMPOSED BY 
CONGRESS, 


in connection with the grants of authority to construct bridges, 
have varied materially, on account of the differences in the 
requirements of river interests at various points, or other causes. 

The leading provisions of an act passed in 1866 authorizing 
the construction of eight bridges on the Mississippi and one on 
the Missouri were that if built as high bridges they should be 
50 feet above extreme high-water mark, with spans not less 
than 250 feet in length, and one main or channel span not less 
than 300 feet in length. If built as draw-bridges, they should 
have two draw openings of not less than 160 feet in the clear, 
and next adjoining spans of not less than 250 feet, and should 
be 10 feet above high-water mark, and at least 30 feet above 
low-water mark. Provisions similar to those enumerated 
above were applied to a number of bridges over the Missouri 
river. 

In reference to the construction of a bridge at St. Louis, 
which was one of the bridges authorized by this act, the law 
provided that it should not be either a suspension bridge or a 
draw-bridge, but that it should have continuous or unbroken 
spans, with the bottom chord 50 feet above the city directrix 
at its greatest span; that it should have at least one span of 500 
feet in the clear, or two spans of 850 feet in the clear, and that 
no span over the water at low-water mark should be less than 
200 feet in the clear. A later act required that the bridge at 
St. Louis should have one span of at least 500 feet in the clear. 

In reference to bridges over the Ohio the provisions for the 
Steubenville bridge were that it should leave an unobstructed 
headway in the channel of the river of not less than 90 feet 
above low-water mark, and an unobstructed width of not Jess 
than 800 feet between the piers next to said channel or water- 
way; and one of the spans next adjoining that should not be 
less than 220 feet in length. The law required that if it was 
built as a high bridge it should be not less than 90 feet above 
low water over the channel, and if built as a draw-bridge it 
should be constructed with a span over the main channel 300 
feet in length and not less than 70 feet above low-water mark, 
and one of the adjoining spans not less than 220 feet, and also 
that there should be constructed a pivot-draw in every such 
bridge in a navigable part, with spans of not less than 100 feet 
on each side of the pivot. A law passed in 1871 made it un- 
lawful to proceed with the construction of a bridge then being 
built between Cincinnati and Covington unless the channel 
span of 400 feet, as located, should have a clear headway at 
low water of 100 feet below any part of the span. Various 
other acts were passed in the early years of the eighth decade 
which insisted upon requirements more favorable to river in- 
terests than those which had been deemed necessary during 
the seventh decade. 


THE BRIDGE WORK COMPLETED 


in accordance with the above enactments, either before 1870 
or a few years later, included railway bridges over the Ohio at 
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Steubenville, Bellaire, Parkersburg, Cincinnati, and Louisville, 
which were important and expensive structures. 

The bridge erected over the Ohio at Louisville connected the 
Jefferson, Madison and Indianapolis Railroad, which, as well 
as the bridge, forms part of the Pennsylvania system, with the 
Louisville and Nashville Railroad. Its total length is 5,294 feet, 
consisting of twenty-seven spans, of various lengths, from 50 to 
250 feet, on the Fink plan, placed below the grade of the road, 
and two channel spans, one 870 and the other 400 feet long, 
placed above the grade of the road. The bridge was com- 
menced in the fall of 1867, and completed in the spring of 
1870. The channel spans are of a peculiar design, a modifica- 
tion of the triangular plan of bracing, by introducing auxiliary 
trusses between the main braces. The feet of the main braces 
are 56 feet 74 inches apart, and by the auxiliary trusses this 
space is divided into four parts, giving a support to the stringers, 
upon which the track rests, every 14 feet 1} inches. The height 
of the truss is 46 feet. Each side of the bridge consists of two 
separate trusses, which are simply bolted together. The chords 
are of cast iron, the braces having to resist compression of 
wrought iron, and the tension members also of wrought iron. 
The following is a statement of the quantity of iron in some of 
the principal spans:— 


Cast iron. Wrought iron. Total. 
Pounds, Pounds. Pounds. 
400 feet span.........0 tlesiv's 0 en's off 570,585 834,880 1,405,465 
370 e Cr erccccccccceecccccs 480,953 640,095 1,121,048 
DAG KY ete nts se Sble sie cccecces 216,119 215,803 431,922 
180 D Bdels sisrets oss eo vesecccccecce 123,308 91,259 214,667 
150 ¥t wee ces vec cccecereesees 101,453 70,224 171.677 
100 Se hss eislgrelep sinc (s-3 ee . 58,725 29,183 87,908 
50 ea Biers’ sprain sistevelets 7,557 15,801 23,358 


The Newport and Cincinnati bridge, crossing the Ohio river 
at Cincinnati, and furnishing connection between north and 
south railways converging at Cincinnati, as well as a highway 
or common road connection between the cities named above, 
belongs to the Pennsylvania system. It also owns or controls 
the Steubenville bridge. The Ohio was bridged by the Balti- 
more and Ohio at Bellaire and Pittsburgh, by expensive struc- 
tures. 

Bridges over the Missouri at St. Charles, Boonville, Kansas 
City, Leavenworth, Atchison, St. Joseph, and Nebraska were 
finished by or before January, 1874. The St. Charles bridge 
was commenced in 1868 and finished in 1871, at a cost of 
$1,797,186.19. It is regarded as an admirable structure, de- 
signed by Gen. C. Shaler Smith, and built by Smith & Latrobe, 
Baltimore Bridge Company. The bridges at Boonville, Kan- 
sas City, Atchison, and St. Joseph were all railway draw-bridges. 
The bridges at Leavenworth and Omaha were elevated railway 
bridges. 

The list of bridges erected over the Mississippi either before 
or shortly after 1870 includes the following: A railway draw- 
bridge at St. Paul which was opened for travel in 1869. 
A railway draw-bridge extending from Hastings, Minne- 
sota, to Prescott, Wisconsin, which was opened for railway 
travel in 1871. A railway draw-bridge at Winona, Minne- 
-sota, in 1869-70. A railway draw-bridge at La Crosse, Wis- 
consin. A pontoon railway bridge from Prairie du Chien, 
Wisconsin, to North McGregor, Iowa, which was opened for 
railway travel in April, 1874. A railway draw-bridge at Du- 
buque which was opened for travel in December, 1868. A 
railway draw-bridge at Clinton which was opened for railway 
travel in January, 1865. The new bridge at Rock Island, which 
is a combined highway and railway draw-bridge, and was opened 
for travel in October, 1872. A railway draw-bridge at Burling- 
ton, Iowa, opened for travel in 1868. A railway and highway 
draw-bridge at Keokuk, Iowa, opened for travel in 1870. A 
railway draw-bridge at Quincy, Illinois, opened for travel No- 
vember, 1868. A railway and highway bridge near Hannibal, 
Missouri, which was opened for travel in 1871. A railway 
bridge at Louisiana, Missouri, which was opened for travel in 
1873. An elevated railway and highway bridge at St. Louis 
which was opened for travel in July, 1874. 

It will be seen by the above list that nearly all the bridges 
enumerated were draw-bridges, but one was a pontoon bridge 
of novel design, and another the famous elevated bridge at 


St. Louis. 


THE MISSISSIPPI RIVER DRAW-BRIDGES 


varied considerably in their superstructure, wood being the prin- 
cipal material in some instances and iron in others, and also in 
the arrangement of their draws, piers, and spans. Some of the 
bridges were built by private bridge companies, others by railway 
companies, and one, the new Rock Island bridge, under the 
direction of the United States engineers, acting on behalf of the 
United States government. Some of the bridges were crossed 
only by the trains of one railway company, and others by the 
trains of several companies. On account of the magnitude of 
the labors involved, a number of the bridge-contracting com- 
panies of the country, including the American Bridge Com- 
pany, of Chicago; the Keystone Bridge Company, of Pittsburgh, 
the Detroit Bridge Company; the Phoenixville Bridge Com- 
pany; the Baltimore Bridge Company; the Detroit Bridge and 
Tron Works, and the Kellogg Bridge Company, of Buffalo, fur- 
nished portions or all of the superstructure of one or more of 
the Mississippi river bridges. 

The bridge with the longest draw-span, and with what was 
the longest draw-span in the United States at the time of its 
construction, was the Louisiana Railway bridge at Louisiana, 
Missouri. The river at that point is about 8,700 feet wide at 
low water, and the high-water width is several miles. Com- 
mencing on the right bank, the abutment is approached by an 
embankment, 450 feet of which are in the low water. The first 
span is 162 feet to the centre of the draw, west pier; then a draw 
span 444 feet over all, with two clear openings of 200 feet each; 
then a span 256 feet; then one of 2263 feet, and then six spans 
of about 161 feet each from centre of piers, making a total 
length of bridge of 2,053 feet. From the Illinois end of the 
bridge there is 2,200 feet of embankment. The piers are of 
masonry. The superstructure is of wrought iron, except in 
some minor parts. 


THE PONTOON BRIDGE 


at Prairie Du Chien was designed and constructed by Mr. 
John Lawler, to meet the particular wants of that locality. It is 
built at a point where the river is divided by an island and is 
about 1} miles in width from shore to shore. Formerly pas- 
senger and freight cars were transferred by ferry boats which 
had to go around the head or foot of the island, making the 
distance from landing to landing nearly four miles; and when 
floating ice accumulated the river was frequently impassable. 
The construction of a bridge of either of the standard descrip- 
tions would have been peculiarly difficult or expensive. These 
circumstances led to the adoption of a system under which the 
bridge approaches on either shore, and the fixed portions of the 
bridge in low water and on the island, consist of piles, while 
in the channels of the river pontoons are placed, which are so 
combined and arranged as to form a railway bridge when the 
passage of trains is desirable; while when the use of the channels 
by steamboats or rafts is necessary the pontoons are temporarily 
removed. The pontoon in the east channel is made by uniting 
three ordinary transfer scows which have an aggregate length 
of 393 feet, and the pontoon in the west channel is a single-deck 
scow especially constructed for the purpose, 408 feet long, 28 
feet beam, and 6 feet in depth. Applications for the right to 
construct bridges of a similar plan at various other points on 
the Mississippi and elsewhere have been made and granted. 


THE ELEVATED RAILWAY AND HIGHWAY BRIDGE AT ST. LOUIS 


was, at the time of its completion, the most expensive bridge 
that had then been constructed in the United States. Its cost, 
including approaches, tunnel and land damages, legal expenses, 
discounts, commissions on bonds, &c., was $12,680,333.47. The 
width of the river at the point of construction is about 1,200 
feet at low water and 1,900 feet at high water. Considerable 
difficulty was experienced in procuring a foundation for the 
piers and abutments on the bed rock of the river, but by means 
of inverted caissons and the plenum pneumatic process they 
were all surmounted. The abutments are placed on the margin 
of the water at ordinary low stage, with two piers in the channel 
way. The three spaces thus left are spanned by circular seg- 
ment arches. The middle one has a chord of 515 feet, and the 
crown of the arch is 55 feet above the city directrix, which is 


| 834 feet above low water. The superstructure was erected by 
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IMPROVEMENTS OF LOCOMOTIVES. 


the Keystone Bridge Company, and an indication of the amount 
of work performed is furnished by the fact that ifs cost, ex- 
cluding approaches, was $2,234,655.42, The masonry, includ- 
ing abutments, piers, tools, and machinery, was $2,364,452.26. 
This was one of the first of American bridges in which steel 
was extensively used. The supporting members of the super- 
structure consisted of 24 steel arches, 8 in each span. Each 
arch is composed of a large number of straight tubes, with 
slightly beveled ends, and to the casual observer appears to be 
a continuous curved tube. The whole number of tubes is 1,036. 
A tube is about 12 feet long, and comprises a steel envelope 4 


inch thick, and 6 rolled steel staves, varying in thickness from 

} inches at the springing to ly inches at the crown. The 
exterior diameter is always 18 inches. Steel or wrought-iron 
sleeve couplings firmly unite the tubes by means of parallel 
grooves turned on the ends of the staves. About 2,200 tons of 
steel and 3,400 tons of iron are used in the whole bridge. The 
upper roadway of the bridge is 54 feet wide. The public test 
of the bridge consisted of placing fourteen locomotives simul- 
taneously upon the tracks of a single span. The construction 
of tlie bridge was commenced during the seventh decade, and 
it was publicly opened on July 4th, 1874. 


IMPROVEMENTS OF LOCOMOTIVES. 


INCREASE OF SIZE AND CAPACITY. 
i hers London Engineer said, in 1864, that it was the general 
belief thirteen years previous that nothing exceeding 
thirty tons was admissable in a locomotive, and nothing over 
twenty tons desirable, at least upon the standard gauge. It 
proceeded then to give descriptions of engines then in use in 
various countries, some of which weighed from 40 to 50 tons 
when loaded. A long wheel base, and steel rails were referred 
to as leading causes of the marked increase in the admissable 
weight of a locomotive. 

In 1864 it was reported that engines weighing 373 tons were 
running over the Atlantic and Great Western Railway of the 
United States. 

Among other notable locomotive improvements in this 
country it was announced in November, 1863, that James 
Millholland, engineer of machinery of the Philadelphia and 
Reading Railroad, had designed a pusher of extraordinary 
weight and power to assist in transporting heavy coal trains 
to the city of Philadelphia over ascending grades. Its weight 
was 100,320 pounds, and there was probably, at that time, no 
other locomotive of equal size in the United States. 

Special efforts were then being made to increase the loco- 
motive capacity of the Philadelphia and Reading, on ac- 
count of the extraordinary demand for coal and difficulty of 
supplying it. In 1863 its loaded coal trains averaged loads of 
€14 tons, of 2,240 pounds each, and new engines had been in- 
troduced which drew 150 cars containing about 43 to 5 tons 
each, or nearly 750 tons of coal. 


CONSOLIDATION AND MOGUL ENGINES. 


In 1866 the engine “Consolidation” was built at the Baldwin 
Locomotive Works for the Lehigh Valley Railroad, intended 
for working on a plane which rises at the rate of 133 feet per 
mile. It had cylinders 20X24, four pairs of wheels connected, 
48 inches in diameter. A class of engines known as Moguls, 
with three pairs of wheels connected, and a swinging pony 
truck in front, equalized with driving-wheels, was also built at 
the Baldwin Locomotive Works for the Thomas Iron Company 
in 1867. Since that period a large number of consolidation and 
mogul engines have been built by various makers of this coun- 
try, which possess exceptional power in drawing large loads of 
freight over heavy grades. They have done much to cheapen 
freight transportation in a number of sections. Even the 
earliest locomotives of these patterns, and to a greater extent 
those of the present day, greatly exceed the locomotive capa- 
city that was originally deemed attainable. An interesting 
article published about 1881 on locomotive development, in 
discussing the consolidation engines, said:— 

“Upon standard-gauge roads the freight engine of the imme- 
diate future is likely to be the consolidation or eight-coupled 
ten-wheeler, the ‘E’ engine of the works. At least this is the 
engine which will give the most economical result on all roads 
when the capacity is in any way taxed. Of course, it is possible 
that this centipede type, of which we have just spoken, may 
some time become necessary even on level lines of standard 
gauge. The regular consolidation pattern is made up to a 
weight of 108,000 pounds in working order, of which some 
94,000 are upon the drivers. The cylinders for the heaviest 


engines are 20 inches in diameter, and 26-inch stroke, with 48 
or 50-inch drivers. Such an engine is capable of hauling a total 
load of 2,740 gross tons on a level track. In regular work they 
will take trains of 90 loaded cars (box). In one case, on the 
Philadelphia and Erie road, a consolidation éngine hauled 180 
cars and a ‘dead engine.’ Though not intended for speed, they 
easily make 25 miles per hour. Though aggregating an enor- 
mous weight, they do not exceed in the weight per wheel, the 
load the larger sizes of express passenger engines of the Ameri- 
can pattern put upon the rails. It is a well-proven fact that it 
is much better to add an extra pair of drivers to increase the 
adhesion than to attempt to greatly increase the load upon a 
smaller number. By the use of flanges on the main and rail- 
ing drivers only, leaving the others plain, the rigid wheel base 
is reduced to 9 feet 2 inches, with 50-inch wheels, which is only 
6 inches more than that of the heavier American passenger 
engines with 60-inch drivers. Whether the needs of traffic in 
the future will require further addition to the tractive force 
remains 1o be seen. Possibly, as cars become heavier and 
stronger, and longer trains can be handled, still heavier weights 
in freight engines will be desirable.” 


LOCOMOTIVE STEEL TIRES. 


Of Krupp’s patent steel tires it was reported in June, 1864, 
that a set of them had been running under an engine on the Chi- 
cago, Burlington and Quincy for thirteen months. This engine 
weighed 34 tons and was used in the heaviest freighting service 
of the road. It was reported that in backing out of a snow 
bank its wheels were found to slip less and to bite stronger 
than those tired with iron. Also that after thirteen months 
service the wear had been very slight, and the tire was 
considered good for another year before it received its first 
turning. 

In reference to a change from iron to steel tires which was 
progressing during the seventh decade the London Railway 
News, of April 5th, 1865, said that “the Maryport and Carlisle 
company had found that with the ordinary iron tires on the 
engine wheels, the distance run was not more than 90,000 
miles—in many cases not more than 60,000 miles—and the 
wheels must be taken from the engine for every 20,000 or 
30,000 miles run, for repairs and ‘turning up.’ In the case of 
steel tires, the wheels will run 100,000 miles before they require 
‘turning up’ or repairing. The result of a very careful exami- 
nation of the effects of wear leads to the opinion that these 
wheels will run from 350,000 to 500,000 miles, or equal to some 
twelve or fifteen years’ work of a daily average of about 100 
miles.” 


LOCOMOTIVE STEEL TIRES. 


One of the mechanical advances of enduring importance was 
the commencement of the use of steel tires on locomotives. 
The date of this change is indicated by the statement that steel 
tires were first used in the Baldwin Locomotive Works in 1862, 
on the engines for a railway in Brazil, and that their general 
adoption on American railroads followed somewhat slowly. 
No steel tires were then made in this country, and M. W. Bald- 
win & Co. imported five hundred from which to fill orders. 

Some of the early tires were imported from England, but im- 
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_ portation of Krupp tires were also made at an early date. “In 


1864 it was reported that the following companies were using 
the Krupp steel tire for locomotives:— 

Galena and Chicago Union; Chicago and Milwaukee; Chi- 
cago and North-western; Michigan Southern; Michigan Central; 
Louisville and Nashville; Bay de Noquet and Marquette; Cen- 
tral Georgia; Delaware, Lackawanna and Western; Erie; Hud- 
son River; Camden and Amboy; Housatonic; Naugatuck; 
Northern, of New Jersey; New Haven; New Haven and Hart- 
ford; Beaver Meadow; Chicago, Burlington and Quincy; Great 
Western, of Illinois; Great Western, of Canada; Grand Trunk, 
of Canada; Ohio and Mississippi; European and North Ameri- 
can, and Lehigh Valley. 

The actual wear of steel tires has in many cases proved en- 
tirely satisfactory, and after their advantages had been tested, 
and arrangements for manufacturing them in this country had 
been made, so that a competition was created between home 
and foreign makers for the American market, their use became 
practically universal, and it was one of the important agencies 
in promoting the rapid increase in the size and capacity of 
locomotives which has since occurred. A practice adopted 
about 1870 of shrinking the steel tires on wheels in a manner 
which dispensed with all artificial fastening has added to their 
utility. At the same time, great variations have occurred in 
the amount of service obtained from tires. The National Car 
and Locomotive Builder, in an article on this subject, says: 
“The circumstances connected with the wear of tires are often 
of a nature to puzzle the observer. A master mechanic, who 
devoted careful attention to the tire question, mentioned a 
curious performance of a set of tires. The engine was on 
heavy passenger service, and was run continually by one en- 
gineer. The tires were put on in the beginning of winter, and 
ran close on two years before they needed turning, having 
made about 18,000 miles to each ;4, inch of wear. At the end 
of another year the tires had to be turned, with about 8,000 
miles to the 7, inch of wear. After that the engine made 
about 20,000 miles to the 4 inch of wear for the remainder of 
the life of the tires. There was no extra work done during the 
period the tires wore fast, and the same man held the throttle. 
Of course, this is a striking instance of the ‘uncertain in loco- 
motive engineering,’ but there was a cause for the rapid wear, 
if it could only have been discovered, and it would be a good 
work in the cause of knowledge if those who come in contact 
with ‘mysterious’ cases of this kind would display energy and 
ingenuity in finding out their origin. 

Complaints that we have heard made about the tires of cer- 
tain locomotives wearing badly in comparison to others are 
susceptible of easy explanation. Tires wear in two ways. The 
weight of the engine pressing upon the drivers leads to abrasion 
of the surface coming in contact with the rail, and as the wheels 
roll round the tire wears away by the minute bruised particle 
dropping off. That is the wear of rolling friction. The second 
method of wear is that of sliding friction, where the slipping of 
wheels on the rails grinds away the tires, as an emery wheel 


wears away the surface from any article put in contact with 
the revolving face. The sliding friction, where it comes much 
into action, is by far the most disastrous to the life of locomo- 
tive tires. Inordinate slipping of driving wheels results from 
two leading causes—very hard tires and too little weight on the 
drivers. The art of making steel tires is so highly perfected 
that tires too hard for economical service are rarely produced. 
When an engine is noted for slipping badly the cause is nearly 
always that the cylinders transmit too much power for the ad- 
hesive weight upon the drivers.” 


STEEL FIRE-BOXES, FLUES, AND BOILERS. 


In addition to the demand for steel rails and steel locomotive 
tires other evidences of the growing disposition to substitute 
steel for various railway purposes to which iron had previously 
been applied, were furnished during the seventh decade. At 
the Baldwin Locomotive Works steel fire-boxes were first built 
for some engines for the Pennsylvania Railroad Company in 
1861. English steel of a high temper was tried, but it did not 
prove successful. American homogeneous cast steel was then 
tried on two engines in January, 1862, and found to answer the 
requirements so well that Baldwin’s Illustrated Catalogue, of 
1881, says: “The fire-boxes of nearly all engines thereafter built 
for that road were of this material, and in 1866 its use for the 
purpose became general. It may be added that while all steel 
sheets for fire-boxes or boilers are required to be thoroughly 
annealed before delivery, those which are flanged or worked 
in the process of boiler construction are a second time annealed 
before riveting.” The same work says: “Steel flues were first 
used in three 10-wheeled freight engines, numbers 211, 338, and 
368, completed for the Pennsylvania Railroad in August, 1868. 
Flues of the same material have also been used in a number 
of engines for South American railroads. Experience with 
tubes of this metal, however, has not yet been sufficiently ex- 
tended to show whether they give any advantages commen- 
surate with their increased cost over iron. Steel boilers were 
first made in 1868 for locomotives for the Pennsylvania Rail- 
road Company, and the use of this material for the barrels of 
boilers as well as for the fire-boxes has continued to some 
extent. Steel plates somewhat thinner than if of iron have 
been generally used, but at the same time giving an equal or 
greater tensile strength. The thoroughly homogeneous char- 
acter of the steel boiler plate made in this country recommends 
it strongly for the purpose.” A sketch of the Pennsylvania 
Railroad, issued by that company in 1875, in referring to its 
locomotives, says: “The boilers are made of soft crucible cast 
steel, great pains being taken to secure the best attainable 
quality. From every sheet of steel a test piece is taken, which 
is heated to redness and is then dipped in cold water, after 
which (while cold) it is bent double and hammered flat. Any 
sheet that will not bear this test is rejected. The tires, crank- 
pins, and guides of all the engines are of steel; and on the pas- 
senger engines the connecting rods, tender, and truck axles are 
of steel also.” 


IMPROVEMENTS OF CARS. 


ROGRESS in connection with the improvement of the de- 
P tails of car construction has been one of the notable 
features of railway development at all periods since the opera- 
tion of important lines commenced. In the seventh decade 
advances made in connection with passenger cars attracted 
much more public attention than those made in freight cars, 
as that was the era in which the use of sleeping cars first be- 
came general on through routes, and parlor and dining cars 
were placed on a few lines. But the methods of manufactur- 
ing things common to all classes of cars, such as springs, wheels, 
and axles, were, like everything else connected with railways, 
undergoing important improvements, which necessarily exerted 
a beneficial influence on some of the details of freight-car con- 


struction, and various new devices peculiar to freight cars were 
introduced. Special advances of the period were the introduc- 
tion of steel axles on the passenger cars of some lines, and a 
great improvement in springs, especially elliptic springs. 

One of the events of the decade, which has since exercised an 
important influence on all matters connected with car con- 
struction and car repairs, was the organization, in 1867, of the 
Master Car-Builders’ Association, a body which embraces in 
its membership many of the master car builders of the country, 
who meet at least once a year, and by much more frequent 
interchanges of views on various subjects promote the forma- 
tion and dissemination of correct views in reference to 1m- 
portant labors in which they are engaged. In the same year 
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an organization of the railway master mechanics was effected, 
which has since served analogous purposes in reference to the 
construction and repair of locomotives. 
One of the greatest improvements made during or towards 
the close of the decade was probably in the 
INCREASE OF THE NUMBER OF CARS. 


The war had deranged all ordinary calculations by creating 
an extraordinary demand for both freight and passenger move- 
ments between numerous points, and as much uncertainty pre- 
vailed in regard to the probable continuance of some of these 
requirements, conservative railway managers were loth to pur- 
chase at high war prices equipment for which it might soon be 
difficult to find employment. This indisposition to incur out- 
lays that might become unprofitable was one of the reasons 
for starting some of the fast freight lines of the country, which 
assumed the risks involved. 

Making all due allowance for the great increase which has 
occurred in the business of leading lines since 1865, it has been 
exceeded by the relative increase of cars or car capacity since 
that time, and a fair start in this direction was made before 
1870. Low’s Railway Directory of 1865 gives the following 
particulars in regard to the number of cars and locomotives of 
the representative lines named below: 


i is td td | Zz 
Bowe ee ge 2 3° 
2 a. men mR oO 
Tee Say ie GOB tea e: 
ap estee er gree, 

mW 2 
Boston and Lowell.ssssscscossecseveveellS 36 19 916 34 
NereaontiCentral acreeeeisisteielerssisleisitsieerls 160 34... .8 951 48 
Western (of Massachusetts).......0....156 Sl Sg ae aS 
Hudson River........ aieicieteseystels aiere is iavsiets T5022 ls Ue nOuL eeOd, 
New VorkiCentraliy.irc «cic i100 aieerereinters 654.5 197 58 68 4,006 239 
WTO naeetaeiiercsvictele vine siores so sisis'eescree aces 806 109 38 55 3,897 243 
Delaware, Lackawanna and Western....251.2 15 .. 6 *6,369 79 
Pennsylvania, exclusive of branches....356 173... 49 4,926 290 
Phila. and Reading, including branches.147 67 .. .. $8,430 166 
Philadelphia, Wilmington and Baltimore 98 66 4 19 828 40 
Baltimore and Obi oes crerecees «eerste sole sisiels | OE AG ona eral 
Northern: Central iicccis cies aicjaiwieineicieiin 286 45 19 3,100 85 
Little Miami and Columbus and Xenia..196 34... 17 638 40 
Cleveland and Pittsburgh............... 1242 L220) 108 O68 
Pittsburgh, Fort Wayne and Chicago...468.3 67 8 24 1,703 146 
Chic., Bur, and Quincy, with branches..364 32 4 10 1,220 62 
Ohro;and Mississippis. .siee sisleelein eee sles 340 45 4 9 843 76 
Chicago and North-western............- 891 19 4" 8 685 36 
Chicago and Rock Island..............- 230 S48 Soe ih fasient gOl 
Chicago and Milwaukee................ Paley bey Aah Xow aby aL 
inoisi@entrallstyet aWeliolctas siscursitie\ciels 708 68 .. 29 3,275 133 
St. Louis, Alton and Terre Haute....... 207 23 5 T 946 44 
Milwaukee and Prairie du Chien........ 235° 9265 4° 11661 44 
Michigan Central......... eieleloiaftistetetcisicls 284 75 4 18 1,289 97 

Michigan Southern & Northern Indiana, 

with branches........ Reetansicte siiseet -521.5 60 28 28 1,120 88 
Toledo and Wabash......... conEuooseon 243 280 20) eECOUN oO 
Hannibal and St. Joseph............... 206 22 4 5 400 384 
Grand Trunk (of Canada).............- 857 88 45 60 3,039 227 
Great Western (of Canada)............. 346.5 83 44 20 1,375 94 


* Including 500 coal cars. t+ Of 1st and 2d class, 

It was officially reported by the state engineer of New York 
in reference to the equipment of all the railroads of that state 
in 1886 that there was 1 locomotive to the equivalent of 4.5 
miles of single track; 1 first-class passenger car to the equiva- 
lent of 5.18 miles of single track; 3.57 freight cars per equiva- 
lent of mile of single track. 


t Including 7,551 coal cars. 


THE AVERAGE WEIGHT AND CAPACITY OF CARS 
generally used on the principal lines of the United States of 
4-feet-8}-inch gauge, at a period shortly before the close of 
the seventh decade, was as follows:— 


Ge pouane es Capacity. 

First-class passenger cars....... .. .30,000 8 56 passengers. 
Sleeperieyaee s/s Coanace 000 00ceee 638,000 12 48 iy 
Emigrant passenger.............--21,000 8 60 4” 
Baggage..... GGoddepoow1sbso8odes - 28,000 8 dg 
US OK LECIP IL Uerelctalaeictercie cleeisatere sie eictee 18,000 8 10 tons. 
CREALIN crore avote Slee ae oor oraiaiciorstonie atte 12,000 4 tees 
Cattle....... Riel etacopale. cievelerelais oes cya 18,000 8 LOies 
COB CATS. cess stes slals 3 pievelal e's aigteta 13,440 8 22,400 pounds. 

spied se vieicoatas « sOlieneuieccelasat 6,720 4 13,440“ 


Attempts to introduce into general service box cars intended 
to carry a greater weight than ten tons were reserved for*a 
later period. There had, however, been combined post-office 
and baggage cars introduced, some of which had a capacity of 
12 tons, and others of 15 tons. Timber cars with 16 wheels 
had been constructed, which had a capacity of 40 tons. 

It was considered a notable transportation feat in July, 1864, 
that mammoth trucks, specially constructed for the purpose at 
the Altoona shops, had proved strong enough to bear the strain 
of a cannon manufactured at Pittsburgh, and weighing 116,497 
pounds, while it was being moved over the line of the Penn- 
sylvania Railroad from Pittsburgh to Philadelphia. 

In addition to the passenger and sleeping cars mentioned 
above, there was an improved or enlarged passenger car used 
on some lines which furnished seats for 60 persons, and its 
weight, empty, was 39,000 pounds. There was also a sleeping 
coach for 64 passengers, which was abundantly supplied with 
springs, and its dead weight, without passengers, was 26 tons. 
Mention is also made of western palace cars on 16 wheels. 


SLEEPING-CAR REMINISCENCES. 


Of very early sleepers, a newspaper correspondent says: 
“Within a year I have seen the oldest and the newest sleeping 
coaches, the remote past and the near future.of railroad travel 
at night. What a contrast the two present! Iran across an 
early sleeper somewhere in the Blue Ridge mountains in south- 
west Virginia. It was low and narrow, and dark and stuffy. 
It wobbled and creaked, and moved in all directions like a ship’s 
compass. It had little windows that you could look out of 
only by bending double, and a narrow passage walled in by 
iron rods, one reaching to the roof from the back of every seat. 
On these poles the upper berths were hitched till they were ready 
for bedtime. The lower berths were narrow, and so short that 
you had to lie in one like a half-opened pocket knife, with 
your knees in the air and the bed-clothes pushed up like a 
tent. You did not neéd to be pious in order to thank heaven 
when you got out of that car.” 

In 1863 public announcements were made of lines of sleepers 
of the Central Transportation Company, which had commenced 
running on the Pennsylvania, Bellefontaine Line, Northern 
Central, Central of New Jersey, and other roads. An adyer- 
tisement in which railway companies were invited to use their 
cars, and builders asked to bid for the construction of 20 addi- 
tional cars, was published in September, 1863, the principal 
portion of which is as follows:— 


Central Transportation Company. 


“This company, a corporation organized in pursuance of the 
provisions of a general act of the legislature of the state of 
Pennsylvania, having, by purchase, recently become the sole 
owner of Woodruff’s, Knight's, Myers’, and other patents for 
seats and couches in sleeping cars, would respectfully give no- 
tice to all railroad companies in the United States that may 
desire sleeping cars on their roads that this company is now 
prepared to negotiate for placing, wholly at its own expense, 
on such railroads as may require them, their sleeping cars, and 
operate them upon terms at once liberal and satisfactory to 
railroad companies. 

The cars of this company are constructed of great strength, 
and contain their late improved and patented plans of seats 
and couches, with state rooms and berths, furnished in a style 
the most elaborate and tasteful, and are furnished with all the 
modern conveniences and means of comfort usually found in 
the sleeping apartments of our first-class hotels. The interior 
is lighted with gas; they are well ventilated, and at seasons of 
the year. requiring it are warmed with pure heated air, regu- 
lated in degree at pleasure by registers in each state-room and 
section. 

Where known these cars are not only regarded as indis- 
pensable on all through night trains, but have become desirable 
above all others, as day cars. Communications from the offi- 
cers of railway companies, desiring sleeping cars on their roads, 
addressed to the Central Transportation Company at their office, 
No. 1347 Brown street, Philadelphia, will receive immediate 
attention. 

Railway companies using, or permitting to be used on their 
respective lines, sleeping cars or coaches, that infringe upon 
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the patents owned by this. company, are respectfully notified 
that satisfactory arrangements for such infringement will be 
expected. Address a3 above. 

O. W. Cups, President.” 


THE PULLMAN SLEEPING CARS. 


Of the operations of George W. Pullman, a sketch recently 
published in the Cinicago Inter Ocean, says:— 

“In traveling over the Lake Shore Railroad in 1858, Mr. 
Pullman saw one of the sleeping cars then just introduced, 
and he was impressed with the feasibility of developing this 
germ of comfort into a luxurious vehicle for combined day 
and night travel. As Fulton, and Watt, and Stevenson, in the 
crude steam engine of their time, saw the locomotive and 
marine engine of to-day, so, in the bungling sleeper of twenty- 
seven years ago, Mr. Pullman saw the modern palace car, that 
miracle of luxury which now bears his name to the uttermost 
bounds of civilization. 

During the year 1859 he fitted two ordinary passenger cars 
on the Chicago and Alton Railroad into sleepers, which were a 
decided improvement over other sleepers of that date, and so 
created and established the demand for improved traveling 
accommodations. Meantime Mr. Pullman had engaged in 
merchandising and mining in Colorado. But in 1863 he dis- 
posed of his interests there and returned to Chicago, deter- 
mined to devote his energies and the means he had acquired 
in perfecting sleeping and parlor cars, and inaugurating a 
system for operating them on through lines of railway. He 
began building the first Pullman car in 1864, now known as the 
Pioneer, in an old repair shed in the yard of the Chicago and 
Alton Railroad Company. This car cost about $18,000, occu- 
pied more than a year in construction, and was generally re- 
garded as a wonderful triumph in car architecture and decora- 
tion; but was the subject of considerable criticism on account 
of its great weight and size, and also because it involved what 
was regarded as an extravagant outlay of money. But the 
traveling public were quick to see its many advantages, and its 
adoption by the leading western roads soon followed. 

The Pullman Palace Car Company was organized in 1867, 
with Mr. Pullman as president, and it now operates more than 
1,300 cars over more than 70,000 miles of railway in America 
and Europe, and has completely revolutionized the methods of 
modern travel. In its manufacturing and repair departments, 
including the operating department, it employs over 8,000 
men.” 

CONTEMPORANEOUS VIEWS OF EARLY PULLMAN CARS. 

In August, 1865, it was stated that “a new sleeping car had 
been patented by George M. Pullman, of Chicago. It is set 
upon sixteen wheels, with two sets of trucks at each end, with 
the springs so arranged that but little of the unevenness of the 
track is felt. It is ventilated by registers in the ceiling, and 
warmed from beneath by registers in the sides. By folding 
doors a smoking department can be provided at each end. 
There is also a space at each end furnished with sofas, chairs, 
&c., which can be enjoyed by persons traveling in a party. It 
is so arranged that screens between the berths can be so closed 
that it will have the appearance of a splendid day car. Several 
of these cars are soon to be placed on the Michigan Central.” 

Charles G. Leland, a distinguished author and journalist, 


formerly of Philadelphia, in an account of a western trip 
made in 1866, said: “A remarkable subject of interest, which 
our party examined this morning, was the City of Chicago— 
not the metropolis itself, but its reflection, as regards splendor 
and enterprise, in a sleeping car of that name, which runs on 
the Illinois Central. This car cost $20,000, and is said to be 
cheap at the price. Every comfort which can be placed in 
such a vehicle is to be found within its wooden walls. The 
seats, the sides of the car, and the ceiling are exquisitely 
adorned in marquetrie or inlaid woods, while the gilded glass 
frames, in ormolu, and the general tone of color, are truly 
artistic. It is heated by a separate furnace beneath, and its 
lounges and mirrors, with every other luxury, make it in fact a 
rolling palace. Not less remarkable is the corresponding seat 
car for day passengers, which surpasses in splendor, and still 
more in comfort, any car which I have ever seen on an eastern 
road. There is yet another car, which cost thirty thousand dol- 
lars, which I did not see, but which was described as a miracle 
of its kind.” 
THE WESTINGHOUSE AIR BRAKE. 

Of all the improvements made during the seventh decade, 
applicable to car or train movements, none have had a wider 
field of usefulness than the Westinghouse air brake. A sketch 
recently written says that the first train ever equipped with it 
“was the Steubenville accommodation train, running on the 
Pittsburgh, Cincinnati and St. Louis road. It consisted of three 
cars and an engine, and its first run with the air-brake equip- 
ment was made in the winter of 1868-9. The first step demon- 
strated the value of the invention, and satisfied all who wit- 
nessed it that the days of braking passenger trains with hand 
brakes were numbered. 

In a short time the attention of the officials of the Pennsyl- 
vania Railroad was attracted to the invention, and it was first 
put on the Wall’s accommodation trains on that road, and sub- 
sequently on all the passenger trains. 

In August, 1869, less than a year after the first trial of the 
brake on the regular passenger train, an engine and six coaches 
belonging to the Pennsylvania Railroad Company were run to 
Chicago for the purpose of exhibiting the air brake at that im- 
portant railway centre. Trial runs and stops were made by this 
train on the Chicago and North-western Railway in the presence 
of a large number of railway officers in that city. The quick 
stops made, so much shorter than anything that could possibly 
be done with hand brakes, and the perfect control of the train 
which the air brakes gave to the engineer, awakened a high 
degree of interest and even enthusiasm on the part of those 
who witnessed the experiments. 

In the same year (1869) an exhibition of the power of the 
brake was made on the mountain grades of the Pennsylvania 
Railroad. This was attended by a number of officials of eastern 
railways, and the remarkable stops shown on steep grades added 
greatly to the reputation of the brake. As a result of these 
public trials, several railway companies sent in orders for brakes 
to equip trial trains. This, in all cases, resulted in the adoption 
of the brake for all its passenger equipment by each road which 
fitted up an experimental train. The movement soon became 
general, and by the year 1875 the passenger trains of nearly all 
the principal roads of the country were fully equipped with the 
Westinghouse air brake.” 


MISCELLANEOUS MECHANICAL PECULIARITIES AND 
ADVANCES. 


INCREASE OF THE COST OF RAILWAY CONSTRUCTION, SUPPLIES, AND 
OPERATING EXPENSES. 

NOTABLE feature of the seventh decade, especially during 

the first half, while the civil war was raging, was the dis- 
turbing influences engendered by the war, the suspension of 
specie payments, the premium on gold, and the extensive issues 
of greenbacks, on the price of all the outlays of new and old 
railway companies for labor and materials, and the rapid in- 
crease in the cost of construction and operation. The advances 


27 


were by no means uniform, the price of some things being 
greatly enhanced, while the current value of others was only 
affected to a comparatively limited extent. The 


EFFECT OF THE NEW ORDER OF THINGS ON CONSTRUCTION 


is, to a limited extent, indicated by the following statements, 
but there were periods when the advances represented a much 
larger percentage than that shown by the estimates given be- 
low, as those for 1865 were made about the time the war was 
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ended, and after a marked decline in wages and various kinds 
of materials had occurred. 

A detailed estimate of the cost of the construction of a rail- 
road between Hagerstown and Cumberland, made by W. W. 
Taylor, civil engineer, and published in May, 1865, stated that 
the total probable outlay then would be $4,185,096, while the 
estimated cost of the same work previous to the war, in 1860, 
was $2,802,698. The items are as follows:— 


Estimates Estimates 

for 1865. for 1860. 

2.792 687,709 

2,750,836 cubic yards embankment........... le areas! 
5 863, 500 

965,000 cubic yards excavated.......+0++.+00s } tae ior ‘a 90 ofan) 
5 123,500 

#39400 cubic yards tunnel excavated........-. } CaS a $2 50) 
25 21, 207 

8,483 cubic yards culvert masonry...........- } ; pa a $2.50) 
Walling and arching tunnel.............-+..+- $57,000 $40,000 
5 

5,893 cubic yards arch culvert masonry....... } are ee pgs 
23,490 cubic yards bridge masonry........... } i Ms on ae or 
3,640 lineal feet bridge superstructure........ } ae 5) i ie 
8,100 tons iron, 60 lbs. per yard, &6 miles track. } r reibe) carton} 
: $43,000 $34,400 

172,000 CrOSS tieS...5-cccccccss voccssercscres } (at 25 cts.) (at 20 cts.) 

f 

151,360 cubic yards ballast........s.cesseeeee } pie Gene ) 
: . 43,000 25,800 
SGumiles rack lA vane: pterclelelelalattiesisleis'elsrsieloweis ia } a $500) e $300) 
86 miles chairs and spikeS........ceseceesees CLs aoe 
Madama es metreteciisiiereeineis teisisle/ei clersteieleerele $25,000 $20,000 
Grubpingiandicleavingasrits Jessie oles iieieieereeiel= 15,000 10,000 
Wate StAtlONS css) stevecissialeyisisisieinieresie\eleve sicve's.s 8,000 5,000 
Engineering three years. .........-.scccovecece 75,000 60,000 
Stations, engine houses, and machine shops.... 200,000 150,000 


$4,185,096 $2,802,693 
” * The entire estimates for the tunnels are for double track. 

The Pennsylvania Railroad report for 1864, dated February 
18th, 1865, in referring to construction of new lines, said: 
“From an analysis of these expenditures it appears that it now 
requires about three dollars to perform the office of one dollar 
in 1861.” This change probably more faithfully reflects the 
actual transition than any other condensed statement. 

The average price of iron rails in eastern Pennsylvania, per 
ton of 2,240 pounds, in January of each of the years named 
below, was as follows: 1860, $482; 1861, $44; 1862, $364; 1863, 
$723; 1864, $94; 1865, $1258; 1866, $90; 1867, $85; 1868, $813; 
1869, $762. The average price of Bessemer steel rails at works 
in Pennsylvania, per ton of 2,240 pounds, in the month of 
January, was $165 in 1868, $145 in 1869, and $110 in 1870. 


INCREASED COST OF EQUIPMENT AND OPERATING EXPENSES. 


The report of the superintendent of the Pennsylvania Rail- 
road for 1863 announced an increase in regular working ex- 
penses of $922,903.67, without any notable increase in aggregate 
of business. 

The report of the North Pennsylvania for the year 1864, 
dated January 5th, 1865, said “passenger carg now cost twice 
as much as they formerly did.” 

The report also makes reference to the construction of a 
number of stations and depots, &c. 

Of operations of Philadelphia and Reading for the year 
ending November 30th, 1864, the report for that period said:— 

The receipts and expenses for each class of traffic per pas- 
senger and per ton have been as follows:— 


Cost. wees Receipts. 

PRErAPASSON LOL! ais i0e orezoisi sieje(osevelsiereteles sfc sje cleroieverstaiay $0.91,3, $2.6735 

Merchandise per ton... <<. 2--2<0ss0cere06 eislseitie 5035 1.0375 

Coals penton steen cesicreisiiesteaten serstemetra cea: 47 1.59.8; 

1 

Cost. Receipts. 

Ber, PASHON LEM ess 215j35218 «4, \a101¥ a/s75 acaia/ sis slovenia eae etre $1.133% $2,658, 

Merchandise pemitan ate scleete ee .ioles eee eee 63 1.187; 
Coaliperitonsniiacass ys iasinnesincttseeen snadoonocun 81 2.35 


The report of J. Dutton Steele, chief engineer of the Phila- 
delphia and Reading, for 1864, says: “The continued advance 
in values of all kinds, as measured by the present standard of 


currency, is more clearly shown in the present than in any 
previous annual exhibit. The roadway expenses for 
the year have reached $722,176.28, against $374,386.99 in last 
year, and the cost per ton per mile has been 75 of a cent, 
whilst in 1863 it was 743, of a cent per ton per mile. If we 
compare these figures with those of 1860, we shall find them 
very nearly doubled, the cost of sustaining the road in that 
year being } of a cent per ton per mile only, a result which 
may be deduced directly from the inflation in prices, when not 
relieved by any of the mitigating circumstances which have 
heretofore existed to a greater or less extent.” 

In the report of the Erie Railroad for 1864 a list of liabilities 
was published, which embraces the following statements of the 
amounts the company had agreed to pay for new equipment:— 


29 freight cars to reCiVe.....-seeeeeeseseeereesereerereres $31,436 00 
13 engines to receive in March, 1865,.......-.eeeeeeeeeere> 339,356 15 
16 engines to receive In April...e.. eee eee cere eeeeeeces 451,464 48 
22 engines to receive in May and June.......+++++++ereres 842,000 00 


The report of Huntingdon and Broad Top Mountain Railroad 
and Coal Company for 1864 says: “One new engine was pur- 
chased in October at a cost of $23,690, and one 10-wheeled, en- 
gine, contracted for in June, has been delivered since the first 
of the present year, at a cost of $28,840. Three new 8-wheeled 
trucks, or gondola cars, worth $3,000, were built at the com- 
pany repair shops during the summer.” 

It was reported in New England in 1864 that such a locomo- 
tive as could have been purchased for $8,000 before the war 
then cost $25,000. 


RAILWAY SHOPS ESTABLISHED BY UNITED STATES GOVERNMENT 
FOR MILITARY RAILROADS. 


In connection with the mechanical developments and ar- 
rangements of the seventh decade, interesting indications of 
some of their characteristics are furnished by a description of 
the military railroad system of the United States, published in 
the latter part of 1864, written by Mr. Benjamin C. Truman, a 
correspondent of the New York Times. After referring to the 
occupancy of Nashville by Union troops in 1862, and subse- 
quent control of surrounding regions by Union armies, with 
the accompanying necessity for operating the railways by 
which they were traversed, the writer stated that there had 
been organized, under the direction of General McCallum, Mr. 
A. Anderson, Colonel J. C. Crane, quartermaster of the depart- 
ment, and the commander-in-chief of the military division of 
the Mississippi, about fifteen hundred miles of road, composed 
principally of the Nashville and Chattanooga, and Tennessee 
and Alabama railroads, on which eighteen thousand men were 
employed as mechanics, engineers, blacksmiths, conductors, 
brakemen, laborers, &c., at a monthly expense of $2,200,000. 
He said that “to Colonel Crane must the highest honors be- 
long for the existence of this stupendous transformation. His 
is the executive eye.” The rolling stock consisted of 271 en- 
gines and 3,000 cars. New shops had been erected, of which 
the following descriptions were given: “The locomotive and 
machine department is under the efficient superintendence of 
Mr. E. P. Benjamin, and employs 8,000 men. The main build- 
ing is 240 X80 feet, and is in process of extension, its projected 
extreme length to be 450 feet. The upper part of this building 
is used for rebuilding and repairing locomotives and tenders, 
and is called the erecting floor. The capacious room will 
accommodate 34 engines at a time. Really, the shop has not 
yet built a new locomotive, but every piece of machinery 
necessary in the construction of an engine or locomotive, with 
the exception of a wheel tire, has been turned out. Captured 
and crippled locomotives find their way to this shop, and in a 
few weeks steam out as good as new. The foreman of the loco- 
motive shop pointed out to me a magnificent-looking engine, 
which had been elevated from a worn-out boiler. Everything 
about the structure had been manufactured in this shop ex- 
cept the boiler and driving wheels. While I think of it here, 
nothing is manufactured by the Government, the foreman 
informed me, which involves a loss, except a steam whistle. 
These can be bought cheaper than they can be manufactured, 
and the manufacture has been discontinued in consequence, 

Machine Shop.—Adjoining the huge building is the machine 
shop, which is over 200 feet long, filled with the most improved 
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machinery of the age, up stairs and down. There are some 
very fine machines down stairs, including a lathe for turning 
heavy shafting; a lathe for truck axles; compound planer, for | 
all kinds of light planing; two heavy planers; drill press, for | 
doing all sorts of light and heavy drilling; heavy drill press; | 
large lathe, for turning locomotive driving wheels; slotting 
machine, used for horizontal planing; and two boring drills. 
In the upper machine shop are five bolt-cutting machines, 
capable of doing the heaviest of work; cotter and key-seating 
machine, self-feeding; several gear-cutting machines; six drill- 
ing machines; large boring and turning drill; large hydrostatic 
press, for putting car wheels on axles; two large driving-wheel 
lathes; seven planing machines; two milling machines; and 
twenty lathes, of all sizes and descriptions. The entire ma- 
chinery is new, and of the most approved pattern, and is 
chiefly from the well-known establishments of William Sellers, 
Philadelphia; Bement & Dougherty, Industrial Works, Phila- 
delphia; Putnam Machine Company, Fitchburg, Massachusetts; 
Lowell Machine Company, Lowell, Massachusetts; John Paisley, 
New Haven, Connecticut, and others. The machinery of the 
whole establishment is run by two horizontal engines of 800 
horse-power. These engines were formerly in the Memphis 
navy yard. 

Blacksmith Shop.—One of the most perfect and completely- 
arranged blacksmith shops is connected with the locomotive 
and machine department. The foreman of the shop, Mr. 
Duncan Livingstone, pronounces it the completest workshop 
of the kind in the country. It is about 200 feet in length, and 
80 in width, and employs nearly 200 of the best blacksmiths 
that could be found, all of whom receive from $3.50 to $10 a 
day. There are 40 forges, which are blown by steam. By an 
invention of one of the employés of this shop the ashes and 
coal dust are carried off by the same blast which blows the 
fire, making the forge present a clean appearance at all times. 
Every variety of heavy work as well as light is turned out here. 
Connected with this department is a foundry, in which all kinds 
of work are turned out. There are also carpenter and pattern 
shops, in which the wood work for the locomotive and tenders 
is manufactured. A ‘round-house,’ which is to be the largest 
in the country, is in process of erection, which, when completed, 
will have sixty stalls, and will be so constructed that 100 loco- 
motives may be accommodated at a time. 

The Car Department.—The main building of the car depart- 
ment is 202 feet long and 80 wide, and is solely used for the 
manufacturing and repairing of cars. At present, Mr. Herrick 
is having a headquarters car built for General Thomas, which, 
for convenience and elegance, is the finest affair I have ever 
seen. With the exception of the ornamental work, this model 
combination of house and carriage is complete. It is an iron- 
plated vehicle, 50 feet in length and of the usual width, con- 
taining a kitchen, dining saloon, sleeping apartment, wash 
room, water closet, and office. Nothing could be more com- 
plete, while the upholstery and ornamental work is recherche. 

The cars are all ventilated by an invention of the manufac- 
turer, and when empty present a mass of net work, composed 
of iron and India rubber. Each car will accommodate thirty- 
six badly wounded. The hospital train always follows the pas- 
senger train, and the utmost care is taken to guard against 


accidents, and I will state here, that since the commencement 
of running these improved beautiful carriages, no soldier has 
sustained the slightest injury. There are attached to the car 
department a blacksmith’s shop, brass and iron foundries, and 
paint, glass, and upholstery shops, besides a spacious store- 
house. The blacksmith shop is upon the same order as the 
one in the locomotive and machine department, except that it 
does not employ so many hands. This shop, in connection 
with the iron foundry, manufactures all the iron work and 
castings used about a baggage or passenger car and engines. 
The brass foundry turns out all the articles of this metal re- 


quired about cars and engines, all of which are handsome 


specimens of excellent workmanship. The paint, glass, and 
upholstery shops employ about one hundred hands, who are 
kept constantly at work at their various trades.” 


NEW STATIONS, DEPOTS, AND SHOPS. 


Frequent references were made in reports of 1865, and at 
later periods of the decade, to new stations, depots, and re- 
pairing and constructing shops. In addition to various others, 
new West Philadelphia shops and engine houses for use of 
Pennsylvania Railroad were in progress of erection, and some 
finished during 1864, including a car shop, 88 X280 feet; paint 
shop, 511383 feet, two stories; shop for planing and sawing, 
67 X183 feet; engine and boiler house, 18365 feet; machine 
shop, 83 X 280 feet; engine house, 18} X65 feet; blacksmith shop, 
70X163 feet; boiler shop, 553 x 80 feet. 


CONSTRUCTION OF ELEVATORS. 


During the seventh decade the work of erecting elevators, 
intended for rapid unloading, storage, and delivery of grain, 
began to assume increasing importance as an adjunct of rail- 
way labors, although some railway companies had constructed 
elevators ten years earlier. The new elevators were constructed 
in some instances by railway companies, and in others by in- 
dependent or affiliated organizations. Under the auspices of 
the Pennsylvania Railroad Company, an elevator was erected 
at a wharf on the Delaware, in Philadelphia, about 1865, which 
was probably the first stationary grain elevator constructed on 
the Atlantic coast. They had previously been extensively used 
at various lake ports, especially Toledo and Chicago. Their 
characteristics are indicated by the fact that the report of the 
Toledo, Wabash and Western for 1866 says: “The elevators 
used by our company at Toledo, with a storage capacity of 
one million four hundred and fifty-two thousand bushels, 
are now in good repair and efficient working condition, and 
their present management seems to secure the entire confi- 
dence and approbation of all doing business with them. Upon 
the completion of the track now in process of building through 
elevator No. 8, the unloading facilities will be fully equal to 
two hundred and fifty cars daily, which, in emergencies, can 
be increased to four hundred daily, thus assuring us against 
delays and detentions in times of a great pressure of business.” 


RECOGNITION OF THE UTILITY OF SIGNAL STATIONS, 


In J. Dutton Steele’s report, chief engineer of the Philadelphia 
and Reading, for 1864, he says: “Fifteen signal stations have 
been placed upon the main road and Lebanon Valley branch, 
as a precaution against accidents.” 
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1870, 1871. 1872, 1873. 1874. 1875. 1876. 1877. 1878. 1879, Decade. 
Total United States........+cessceese .---5,657.90 6,660.27 7,439.04 5,217.06 2,583.79 1,606.48 2,575.38 2,279.68 2,428.15 5,006.47 41,454.22 
I. Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, and Connecticut. 212.12 482.75 294.47 270.26 168.40 150.94 39.99 111.61 39.92 59.45 1,529.91 
II. New York, Pennsylvania, Ohio, Michigan, 
Indiana, Maryland, Delaware, New Jer- 
743.97 744.07 688.31 1720.99 11,492.01 


sey, and District of Columbia........... 
Ill. Virginia, West Virginia, Kentucky, Ten- 
nessee, Mississippi, Alabama, Georgia, 
Florida, North Carolina, and South Caro- 


eee reso seresroeeeeoeessosesee 


1,741.85 1,570.93 2,022.84 1,557.65 1,131.14 570.26 


602,88 530.53 828.34 


773.00 284.85 44.10 267.18 150.84 159.92 554.93 4,196.17 
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1870. 1871. 1872. 1873. 
IV. Illinois, Iowa, Wisconsin, Missouri, and 
MIN MeSOth-carcreie lo sive seiejaieteieles eicleieiale sais 1,915.93 2,937.64 2,434.27 1,555.73 
V. Louisiana, Arkansas, and Indian Territory. .... 201.97 67.00 35.00 
VI. Dakota, Nebraska, Kansas, Texas, New 
Mexico, Colorado, Wyoming, Montana, 
Idaho, Utah, Arizona, California, Ne- 
vada, Oregon, and Washington ......... 1,185.12 936.45 1,792.12 1,025.42 


The companies reporting new mileage in 1880 were as follows:— 


1870. 1871. 1872, 173, 
Group I. THE NEw EneLanp StarTEs. 


EAT ISOM patsteteteie cietcistelaloleie! siete steleie cle vnisleie 1 is'ele noc jevere 15.60 
Aroostook River,.. seis. . nes. sat csewwwsrecos Seem ose Sess aac 
PANG Ta Dy ta FYE Ea ore yel ist ckeicberetateyaiove/slelersieleis erelelelesleievelet= ATC carey sieieis) 2.50 
Attleborough Branch.......-....++eseeeseeeees AIO 4.00 eeigea 3054 
Bangor and Piseataquis..........-.+seeee cove SIS6 8.50 sees eei6i0 
Belfast and Moosehead Lake...........+....++ 83.20 seats AGS wate 
Bennington and Gastenburg .............++++- nodD eee 8.97 wares 
Boston, Barre and Gardner............++eeeee- dnec 25.16 eielate Gone 
Boston, Clinton, Fitchburg and New Bedford.. 21.25 8.60 Bieler 1.34 
Boston, Concord and Montreal..............0. 21.81 Taare 14.36 4.79 
Boston and Lowell...........e+++-seee siicie ae we 2.27 eee 2.50 oak 
BOSLORVANG MAIN Gia c.eisirce isis e'aieesielelaeialrisies ee SOnC Saat Fetal 43.00 
Boston and New York Air Line..... Reecscrasrr ts 22.27 ate eters 28.57 
Boston, Revere Beach and Lynn...........++. Re cieve sere apie BOG 
Boston, Winthrop and Point Shirley..........  ..-- Sheiae north = ..oae2 
Bucksportiand Bangor... .0.0. <2 osesceseueers 2008 sired iris ange 
Burlington and Lamoille.............seseeeeee sate 
Colehestertrarcerersisis cre clot ias;sstssisvcisia cis sloverareielels exe sierere aor anec Soo 
Concordtand Claremont. c.cccvcs sc sescsos tees iste = 15.73 13.57 sivas 
Connecticut: Central ise ias\<i-crccisic «lips sieves erislele = Baier coats bees Relare 
Connecticut River.......... ROG ODA OUCTIOU SAO sonG 3.50 Brstets sive 
Connecticut Valley............se0 pcteiceisisealene siete 44.00 1.18 1.00 
Connecticut Western.............see00. aaeielere’s mete 67.60) see 
Danbury and Norwalk........ Dre ela arciaterae see 4.00 dent 6.00 aioe 
Eastern (of Massachusetts)............eese000- aoe 1.06 5.48 3.96 
European and North American............. se si ereieme nt OG, OO) ielere wees 
Fall River...... Peter elsiniejelolviafole ceseteroinielsiovaiciets biarhie aelsre Seale 
Framingham and Lowell.............. steraraeuiats houre PAely, arts AGE 
Grafton Centre......... aiaisieinl fel odeisisrelarsiatel sere Scare “OdbE Bereta alee = ado 
Holyoke and Westfield..........-..sesseeeeee 10.32 s856 eae he5 
Hopkinton...... eieeeiere aoieis ot sielepere stalaie slecstelareieiaes sage ABeS 11.45 
Knox and Lincoln..... Misiclelis elerstefevsteieisiernevelerercte piesa 49.00 Berets 
Lancaster........ odnotioooniesnenod an eteteisieter ss ores oan 8.50 
Lewiston and AWbUrMny.s,. cic csses csc cesccvcie ces oats staal S000 
TLowelleandvAndovenr. ssorrs <:ciciels ciciee:o/ele «cio s/elesees Bae Sisters anos seers 
Maine: Contralls 1.5". '< scisns <tveletsl octaves sptejerais pine 0.70 18.30 ere sleiete 
Manchester and Keene.................- Gondor pierre pilots asa8 Beas 
MarthiatsV INCY@rGs nas <\sccoisleisieieris- 1:6 a0 aeradciert tie 4 aene stbiete pieaie eiaste 
Middlesex Central............ ROHS ACBOD TE AGduc 8 dae Riiate 3600 8.09 
IMESSISCU OL sosayelsiclersreisinis cis ernialeieise/etetals sinsyelelsielereisie Se8 dekeio DOs) sieeis 
Missisquoi and Clyde Boer efetaYa at arecatel fettiere/ die Seni aes sissies) wal dD) 
MON RON OC Ka ciactettetecicisineisiee si siete sere cieisiciconeae 15.80 dno elects seals 
Montpelier and Wells River............ ... ACh a» Coe meats selsiae OS. 22. 
Montpelier and White River..,..............+ poe ekeis were 00% 
Moshassuck....... iavaviey gl afarstaletet 2/518 cialeisveralCcrets seats aeie's elecala) sete 
Mount Washington.................. paidersloretexe 3.33 cietele eae 
Narragansett Pier....... nroleteietelalsiatclaleiavelplenteleipiels BUOe Resi Shc pierre 
Nashua, Acton and Boston.............s.eee0% Ree aese 10.20 10.01 
Naugatuck..........- Disterele slater felurateteteraters)stereis coe ene aoe 5 
Newburyport City........... a sagacorsees aehasis mars 2.08 ae 
New Haven and Derby............- Ra dereepravs 1578 oe 13.00 AM R 
New Haven and Northampton............. aisle; LO ape S86C Soae 
Newport and Wickford.,.............0s.s000. AOA asad 3.40 aes 
New York, Housatonic and Northern.......... wees mee aeles Rees 
New York and New England.................. iene aac 26 70 AG 
New York, New Haven and Hartford.......... 4.31 aa 
North) Brookfield... 7js:cisicc.ciscis siereisis ies Boosgceey 4000 nae 
INOFWSY Brauchli ceiccss slosos crise cine ASO sisiie oes Setis xr 
(OGM Co te aoropobecngone daygupcoDBneepccEeeg «--- 29.03 19.938 14.26 
Pawtuxet Valley....... Jeedecoe a searcclacteah cate prs is wae 
WelerborOugliciecteus stsicislete teleelelsiclcie sts scrum in ecicicic wees wee 10-77 
Peterborough and Hillsborough............... S Aaa _ 
PONTIAC SBTANCHY. crersie/s\e'pie's oleate clavclelewseraie sletneeiceie ereieke ates se me 
Portland and Ogdensburg................. esce 00,42 25.85 - 11.18 
Portland and Ogdensburg R. R. Line, Vermont 

division, comprising— 

Essex County..... Sorjgnoddsos 656 slorelsietela\ain <fotaetin|¢/60@ Senet 7.80 steele 

Lamoille Valley....... Dacian nae farrier ARGC ena 15.40 17.00 

Montpelier and St. Johasbury............... Barr erin 19.10 © 
Portland and Rochester.........-..s0sseeseee- Fogo) 5 aa 
Portland ANG WOVer cc eciecessisisl eis sioneeeitcts Hot eye Saisie é ; 
Portsmouth, Great Falls and Conway Eeetdste deren 2813 Hale sinate i" 
Profile and Franconia Notch............ saeeee Sees Rear by Son pee 
Providence and Springfield.,.......... ite Zoia,« Station secs polis $22.80) _ ; 5 


1874. 


756.60 


vee 


242.80 


1874, 


18.75 


1875, 


255.55 
88.80 


496.84 


1875, 


3.00 


1876. 


541.01 
45.00 


938.23 


1876. 


12.00 


6.80 


1877. 


539.65 


733.51 


1877. 


8.00 


1878. 


1879, 


Decade. 


854.06 1,540.57 13,331.01 


13.50 


73.00 


524.27 


672.44 2,057.93 10,080.85 


1878, 


eee 


0.85 


18,23 


1879. 


sf eee 


Decade. 


15.60 
15.00 
2.50 
4.00 
22.80 
33.20 
8.97 
36.53 
33.63 
52.42 
7.93 
43.00 
50.84 
8.62 
2 60 
18.75 
34.43 
3.58 
29.30 
27.05 
3.50 
46.18 
67.60 
10.00 
11.59 
56.00 
12.25 
26.12 
3.00 
14.32 
11.45 
49.00 
8.50 
5.41 
10.10 
19.00 
29.55 
8.78 
8.09 
28.75 
21.75 
15.80 
32.22 
6.50 
2.00 
3.33 
8.50 
20.21 
48.39 
2.08 
13.00 
6.15 
3.40 
5.50 
29.16 
4.31 
4,16 
1.36 
74.09 
5.67 
10.77 
18.23 
4.69 
91.36 


22.20 
78.70 
19.10 
20.50 
10.88 
45.25 
10.00 
22.80 
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1870. 

Providence and Worcester................ avstsiesousters ss 
Rhode Island Central........ NSICROe COOMCS EERO ECG 
Rhode Island and Massachusetts (in Mass.) sicseseie 
Rhode Island and Massachusetts (in R.I.)........ 
Rumford Falls and Buckfield............. Sielayersie'ae 
Sandy River....... ais lainlatelctelatsveleieveistele'e\exs,«,21siclelea:e.eve 
Shepaug...... Stelalsvainlajeitys lp evueim'nls/elaiarare’s eevee esaiérs sie 3 
Somerset..... cane areiats bine elefotofa nin se\ 0} ofaleYeiase’eiaietavaret ano : 
ISDENCOM inertia hioaisiomarte arsionvas eisivialeretelesassa aicisGsy’ essa te 
Springfield and New London..............s.ee0s 
Springfield and North-eastern...........cecceceecs cece 
SUHCOOKUV alll @y;s:c1ssis! ae ais rsicisies: ciaiervierwissere pemmeokesn omen OLD 
Troy and Greenfield R. R. and Hiring Tunnel., omer 
Union Freight... mtu tivieseipne'siera warts Aaa oea a siee 
‘Vermont and Massachusclts Bale afareais (eicty ueiseseiorwe aiti8 Stee 
Ware River...... araleta aioe tages aYatoxoie\s 6-210: ae lprsvere kia avs 16.21 
Watertown and Waterbury” icc ave caja Rates salaries less 4,60 
West Amesburg Branch...... mee aiteres's AO COOr 
Whitfield and Jefferson........ ........08 Sinieis aces wn ict 
Wolfeborough ............. a alefaieisiesthisrasyarae si erayaialays 
WVOOGURIversBraniCh siccicire as0's oa esveawsceesiese sivas 
Woodstock....... Rifsinia ha leislaisicin oes cian ean at eters : 
Worcester and Shrewsbury .........csescscesceces 

Grour II. New York, Prnnsytvanra, Onto, 
Micuiean, Inprana, MaryLanp, DELAwaRE, NEw 
Jersey, District or CoLuMBIA. 
PACILONOAC ets sete tema rce encore nas Fusdesar sco SHED 
Albany and Susquehanna..................00008 » 0.40 
Allegan and South-eastern........... AN GUBtOASOC oo pesos 
Allegheny Valley ..............2000- Teed Fores --- 64.00 
Allentown ....... Sceteen Racine anes ee Se irs 4.50 
Alliance and Lake Erie........ sin siese'sinioveisieisclevssieinie 
Anderson, Lebanon and St. Louis ................ 5 
Ashtabula and Pittsburgh .......ccsecccsscces nee : 
Bachman Valley (of Maryland).................. ; 
Bachman Valley (of Pennsylvania)........... ada6 ‘ 
Baltimore and Hanover ...............eee008 aces ¢ 
Baltimore and Ohio........... stale e siolsiciiecs Bien re were 
Baltimore, Ohio and Chicago ...........ecceceeees Be 
Baltimore'and Potomac. . cc adiccccsscccvesceceucs : 
ISAIATEOTG SOTE PLANE: 2 clvisses'a/cis's o's « siscsmoieivials else FY odsaa 
Bath and Hammondsport...... piiareloveleseremiseaisatels meters 
Bedford and Bridgeport .......... isisters is sisiaierere =ielats doen 
Bedford, Springville, Owensburg and Biooabews z 
Bellaire and South-western ................. ieiercibiels Uieisieis 
SOUS Cea Deters iets nk eile oie eine eect ein biee eteicle = cizse ciel S0AG 
Belvidere-Delaware..........-eeseeeere isteeieiae oie Sec 
WBOris aac co fetete o's 1smcls © nomaasaganaseoadas Sceio® — AbHE 
IBETINVBLANeH ..ncccccccccccs aAaden Seonacaseanca t 6 
Black River and Morristown ......... ASA WaDOS 
Blairstown....-.------. Marais iemioiaivivarcrs sete ceiete ee mae 
Boston, Hoosac Tunnel and Western.............. S 
Bowling Green............- is plelsio = e\eloia\eiciairiave. (vies 5 Stennc 
Breakwater and Frankford ..............ses.eeeee 5946 
Brooklyn, Flatbush and Coney Island ............ A 
Brooklyn and Montauk 2.0... .c-ccesnsccsescensee < 
Brooklyn and Rockaway Beach .......... PBI Siete 
Buffalo Creek ..... OSA SCDELCUNSOEDS mistalnielaletarsleiays 4.26 
Buffalo and Erie Basin............. Jah cceceoacun A 
Buffalo, New York and Philadelphia.............. 
Buffalo and South-western ....... AGGRO RR ODA AD E 
Camden, Gloucester and Mount Ephraim ......... : 
Canada Southern.......... Mavareis aise se sates es o)a.s/ace eile 
Carbon and Otter Creek Valley ........-.---.00+- - = 
Carthage, Watertown and Sackett’s Harbor ....... ADB 
Catasauqua and Fogelsville............. AEAEOBONOE 
ORLA WIESE: cc tee cies waccscucsecce aatatais (ers: icva 516151506 ‘ye Feet 
Cazenovia, Canastota and De Ruyter.............. 74.50 
Celina, Van Wert and State Line extension of Co- 

tumbus and North-western .....csecssceceeesees cove 
Central of New Jersey ......---- cel evaidisie1 61° Reg teeses 
Charlotteburgh and Green Lake ....... A re Deere 5 
Chartiers...... Mire itis cies wisiarc cet eisale bi eisieiee srvicies os 
Chateugay ....-.s.eceecerccceeceeceereecseeecenes a06e 
Cherry Valley, nese and Albany 2. .0.5.cecctees 20.99 
Chester and Delaware River ........ “aoracnar BisIOD 
Chicago and Block Coal........ ROCHCOSDAOC AS er OE ats 
Chicago and Canada Southern ........... HESURIOOS be 
Chicago and Grand Trunk..........-. Raa os oats 20.25 
Chicago, Saginaw and Canada ......+e+++sereeeees ses 
Chicago and West Michigan ...... sehionnodaoaEaoan 27.50 
Cincinnati and Baltimore..... Mat olnicgrelstsisatepsinss)isis's aan 
Cincinnati and Eastern........-. soboson ecose S504 wneo 


Cincinnati and Muskingum Valley......+.++.+ss+« 


1871, 


eree 


1872, 


eeee 


10.92 


1873. 


1874, 
7.00 


eeoe 


eoee 


eece 


12.61 


1875. 
8.68 


cece 


2.96 


1876. 


woee 


41.29 


16.00 


1877. 


eoee 


11,33 


0.25 


1878. 


14.00 


20.14 


14.09 


10.45 


1879. 


1.50 
18.00 


28.00 


18.87 


10.38 


8.63 
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Decade. 
7.00 
8.68 
6.62 
7.02 
1.50 

18.00 
82.28 
25.05 
2.17 
7.27 
48.50 
0.15 
7.AL 
2.45 
2.82 
49.41 
4.60 
4.50 
12.28 
12.03 
5.71 
13.84 
2.62 


11.00 
0.40 
11.50 
190.90 
4.50 
25.00 
19.00 
62.60 
5.00 
9.00 
20.00 
46.00 
262.60 
91.43 
30.20 
9.40 
49.20 
41.29 
42.00 
8.30 
1.10 
8.10 
7.00 
36.45 
11.33 
39.01 
5.50 
20.15 
7.50 
10.92 
2.65 
4.26 
0.25 
103.86 
68.39 
7.00 
3.00 
1.60 
30.00 
1.00 
34.57 
28.59 


10.38 
18.69 
4,25 
22.76 
9.00 
20.99 
4.10 
14.00 
67.60 
237.72 
38.00 
245.60 
6.00 
66.58 
16.30 
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1870. 1871. 1872. 1873. 1874. 1875. 1876. 

Cincinnati and Portsmouth.............++- Se 0B00U 5000 anc do 

Cincinnati, Richmond and Fort Wayne........--+ 24.50 61.86 4O68 aravefe é 

Cincinnati, Rockport and South-western........-.- state siciateo dl caltdcs 0 Iltnie/ele oll Mm ctote oie 
Cincinnati and Springfield........... pial sta swiaie etocere cole Berea toes PedTe8O aise arias rolls 
Cincinnati, Wabash and Michigan...........-+++-- 24.30 19.40 14.60 20.00 10.00 22.40 
Cincinnati and Westwood....... Rictolisiate leis eieyerets S400. ‘oDDe Aga0 sites 5.63 
Clayton and Theresa......ee.ssseeeecvecrersctcees Bere Secor Ue LOsOu, 

Cleveland and Mahoning Valley........ .-ss+e+++s 8.03 9n00 sais REOC 

Cleveland and Marietta............--+-++eeeee A006 35.00 23.00 eo 41.33 Betis 
Cleveland, Mount Vernon and Delaware.........-- wees 38.00 44.54 5 ayerave 
Cleveland, Painesvilleand Ashtabula............. 5 4600 Breiste 7.65 
Cleveland, Tuscarawas Valley and Wheeling.....-. ere «s- 100,54 e200 nant 
Walleg epelill(NAGe)seareirslsisicee cocina see sicieiccioine 5 es 3.00 
Columbia and Port Deposit..........2cesseceeeee 6 86onR seee 20.60 8.60 
Columbus and Hocking Valley..........-2++-+eees 26.36 pretete S008 Beate 

Columbus, Kinkora and Springfield............... onde 5 14.18 on 

Columbus and Maysville............+ erlaieieicticlsie one aes A 
Columbus, Springfield and Cincinnati............- 24.37 aay 
Columbusiand VOledo: sercrsersei ee ssseiersisiois’s sisieisiais.c «6 ees Save 46.00 
Columbus, Washington and Cincinnati........... : A aisiete estes 

COnnOttOng Valleys cnretas s\sielek clelie)civiaieje viclv viviviein ie eee a Sue Ssicie tonto 8.10 

Corning, Cowanesqueand Antrim...... sa teieere' Byeiete 7st) Osa 7 LO 

Cornwall cee. reo SB eHOODDU COG 5G ABSUOCUSUT SONIC : 1.16 AGE 5 
Crown Point Iron Company........eesseseeeeeeeee S600 ‘ - 13.00 : . 
Cumberland and Maurice River..............++- 5 bone 0G 21.28 oa 
Dayton and South-eastern..........seseeeeeees oho Gane 47.70 
Delaware Bay and Cape May..........--seecesevee S50 
Delaware and Bound Brook...... austin Paseserstaxsiwisicte Goto sicle 80.70 
Delaware and Chesapeake...... ....2. secceececees 20.00 Sous ouee . “ 
Delaware and Hudson Canal Company...........- 34.35 oS 

Delaware, Lackawanna and Western...........--- aslae 7.50 Sioseis d aistay 
Delaware River.......... aloiaieisfetsievarsjslcpoisisisisisiere sono -o0dd «--. 20,00 Siete Ab 
Delaware Western............-2..-- Spasedusnde tao Sogee 20.00 Reais aitste Briers 
Wetroibian dBA ya Cit Yaeec/eicls:sie)s[s/<</oje/s1e1e sieisie'sie e)e sie 01s store's 72.00 35.80 5.00 esis 3.75 
Detroit, Grand Haven and Milwaukee,...........- elsiete oun cues 2.00 Sond 0.65 

Detroit, Hillsdale and South-western.............. Sere 24.60 40.20 Acre 

Detroit, Lansing and Northern..........2......+.- 18.70 101.10 een 2b GF 5 
Dillsburg and Mechanicsburg .......--...eeeeeeees TOG 7.70 z 
Dunkirk, Allegheny Valley and Pittsburgh........ 54.00 36.60 : Bierce 
East Brandywine and Waynesburg...... ogaosunnus Siew Btepeie eeiste P27 
BASH TORC EE OP ieteretaislstaicie1s ojstovciele claleisivrsiels'eisis:2 s/ele.eleye aise LOLOO m9: 00) : 
BASLE MIMO Oo steteferemiereisiciciefeicicrelorteisiasia’siseleieicie ties aren ioKe So 7.75 Bieter 

Haston and Amboy..........2-+.0s.<s sfatats Calecesarereheys SO06 sao 60 00 ‘ 
Edgewood....... Me lsieieher sia isle recein\ele e/eisiatesierercis Sucbhp occ onad 1.00 seats 

Eel River..... Belelelsvatate ciel oteletasicisletsisieletsisieteloteiersicieierole bad 93.84 sce 
PES TaD PANS CAE OVEN iesevevayeve 2) -<\e{ole1 fe/<ieus aYelelsyevereieleve'si seis anon ‘ 6.25 
Emlenton, Shippenville and Clarion ....... AORGOOS mae 5 
Emmettsburg ...........-.00- Risisie (ere eiaisisieeiarereisisiele 9000 S800 6060 7.00 $s 
Erie and Genesee Valley........ .. Doletsiarsieleleisieraieiers 12.29 ers tives 
Erie and International............2..cecseseoe epod ainare Siewie 4.26 eaiere 
Evansville and Terre Haute........... raistetelevereierer sta Rerere ets 3 isisis Aga 
Evansville, Terre Haute and Chicago............. 5 Gan ~ RSH oistess 

MU WON TCCM eee cyoreisieie'sjeielale/e = ele lale\=(cre1= (a1 ate\s ele iaieis\aie's ciel Belsje ae G050 aerate 2.61 

BMerroe Monten caps sadsiciisitejelcielevsteiaccisici eisloterslereiets/ fore 1.00 aaer Sood a she ; 
Flint and Pere Marquette........ ouce0 Geadoadbadd 36.00 67.00 40.41 48.31 ° Seine 
Florence Branch...... afersletsfelels poaaneopana nlotsioreis ste pUeie se 2.15 ots esiere sieiate eens 
Flushing, North Shore and Central................ Stefan ; 8.16 3.99 eieers 
Funda, Johnstown and Gloversyille............... 10.00 eres Ree s fayaYes 

Fort Wayne and Jackson.............. SSrOneactnD 22.00 42.00 

Fort Wayne, Muncie and Cincinnati............... 60.28 oe; mgt — 
Foxburg, St. Petersburg and Clarion............3 See ees Attest SA por 
Mrankfordsand Holmesburgs ses cisicisicicieicesecsces sce 4.16 we Rees ware ar 
Brankfortiand yKOKOMAs se cisice ec <icicis'sieis)-le» c1eisleieis\eis ai aheye aisicie ---. 25.40 Sees 5 
EESAAyD IMD Wrtsteyeratevaletslsiereiteiere lb e/eiats/eiste sieielefe/aieteteinistere/elere esters eistera 5006 8.07 ssiels Scat onan 
Frederick and Pennsylvania Line..... eistaleretsenieetate 28.00 srerete : “i nbas ésa5 
Freehold and Jamesburg Agricultural............. 8.44 Bers 6 Staces ereleya : 
Freehold and New York..... BPRS atetsvenccrssakajelent easier AGE Sone dado Sa06 cree a 
(RATMET VINO fers ratelesiake susier's <lecs:o1) efewiss wie ee eeiee nea Se 5oa0 Sh caves 0.91 SG 
Geneva, Ithaca and Sayre.......... anSoobGDnGUO bos doen Sladek . 87.45 39.70 Reise sien : 
Geneva and Wy Ons cies sisisieieiers cisisleles\s v sisieie Silere alee pogo aictels se oe ete 
Glendale and Hast River...............seceeees eee a eer mane 
Gloversville and Northville................0008 SoU door cave 59 16.17 
Grand Haven ............ erstaroleslaieleretsrs aretelalefopnisieleceia 58.40 aren acon ats ah00 ast, 
Grand Rapids and Indiana..............-....+ weve 163.50 36.10 39.70 53.00 ee cteierg 
Grand Rapids, Newaygo and Lake Shore........... .... ae 35.40 po Ka) ver 
Grand River Valley senses. cele tare soretiqtities sce 33.08 . i crets f 

GTEC sos;. Sete ser oee Beisieiarsisiz sialeisievis siete Dee sisiecineree CeLO) - 5 Crore 

(Bresyn IG) (On Ceaacoodencooocconsouas 346 e0000 a ehtion sare aietere 3.50 : 
Greenwich and Johnsonyille................200005 15.00 aRAG F 3 

PETA CONISAG Ky eyacere stein tai tater 7elefels eye oy ata/sielera\orele class ot cyelsis\> 6 one - ‘ 
PEP EO V CFIA VOD srevern ee cere) operat aisle aisloite te O06 * ste 10.00 8.60 S 
Harlem River and Port Chester................... Sie ; 11.55 be rising Le 
Harrisburg ANG) POtOMIAG esc f- 8s alata) ato oc wiwiatsverare clare pene rade i 6.75 7.30 3.80 5.73 
Hibernia Underground...... ....-.....+ssseseee So A500 S000 - eee J NA ese 


1877. 
11.20 


sees 


tees 


1878. 
9.15 


38.00 


12.75 


1879. 


19.00 


1.00 


Decade. 
20.35 
86.36 
38.00 
47.80 

110.70 
5.63 
15.87 
8.03 
99.33 
82.54 
7.65 
100.54 
6.00 
35.20 
42.42 
14.18 
19.00 
24.37 
ible hr 
20.18 
21.80 
48.32 
1.16 
13 00 
21.28 
101.50 
3.00 
30.70 
20.00 
34.35 
7.50 
20.00 
20.00 
146.05 
2.65 
64.80 
171.58 
7.70 
90.60 
12,00 
30.39 
7.75 
60.00 
1.00 
93.84 
6.25 
29.70 
7.00 
12.29 
4,26 
6.00 
48.81 
2.61 
1.00 
191.72 
2.15 
12.15 
10.00 
64.00 
60.28 
13.20 
4.16 
25.40 
8.07 
28.00 
8.44 
13.64 
0.91 
113.03 
14.00 
2.70 
16.17 
58.40 
293.30 
45.60 
33.08 
8.10 
3.50 
15.00 
6.25 
18.60 
11.55 
27.13 
1.00 
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1870. 1871. 1872, 1873. 1874. 1875. 1876. 1877. 1878. 1879. Decade. 
Bere eters mleibs aco8 500U wien, 17.42 mOnG eles opou 17.42 


Huntingdon and Broad Top Mountain Jn). .cnnc« oc ae ig a cok ae s- om 1.95 at a fies 


Indiana Block Coal............ pares eroreicta ine 5 ; 

Indianapolis, Decatur and Aoerermuaneee ia ie es 85.00 i Pes 15.00 a serio ao 
Indianapolis, Delphi and (SICA Oar sos cece es Go. ae ube oe ; eS, eu: ; are 27.00 11.55 38.55 
Indianapolis and St. Louis..............:.c0cceess 71.84 ie /ete te ee o an eee eee 71 84 
TTOta ites falsrece sissies si orate oe 60s Shc n b.0 Chon anc AC Crs Gag) nee aes anne 3.50 anon Gistare sass (sels BAS estore 3.50 
Ithaca, Auburn and IVVesteniivnes ccerinattrs coat bx oan aa nicer, yee. Pee 26.57 
Jackson, Lansing and Saginaw...... SGM caceee cars PRUE CO 18 esc. ah BABO ra), cana (RRO ROM CST ke ee 
Jamestown and Franklin........... RMSE sialDN oe ai 8.00 Sess ate ane aa ints oct ii vs ath 8.00 
Weltersonyssjaniye cee cskaeaws atalanefets lasatemroreire  aieetets 36.69 ane Reiss - a, We ue ed - 36.69 
Jeffersonville, Madlion and Indianapolis....... bec 148 Stic Bans ans vit ee - ed te ibs 1.48 
Jersey City and Albany...... eeteee Joa coasceee Pee eos aes me ie won wel o.10 a. < ae Se 14.10 26.20 
Junction and Breakwater............, sSengauapsds 15.00 asses ais ares eae aes stevaes rer 5.00 shite 20.00 
Kalamazoo and South Hayen...... ava censcureosse 640.00 erase Sia Ries Hea recii siete satel aaa teas 40.00 
Karns City and Butler. 4.7, ....<s.ceecvce- Avie Aion ste eens ares Narevele L700 aiee Bowe Brea 17.00 
iKrendallandsildredeies.. ace on idess wwtvcacacwes aise eax Sa Pore re PAE eke a oeroyereel 0500 Ieme triets < 15.00 
Kent County.......... wis (a lele hie atereic eer ats reralernieresversts 5.00 5.00 Bagi Ane ales Bane a epane eeiew eG ie Robe 10.00 
Keystone Coal...... Sacrele sig aTeaae vee ae Ralevelsiowicreieare a seas Sane Beovcys 5.50 areas ahevate aunere Bic ave aterds 5.50 
Kingan (unincorporated)...........+ Mints sisveieloietats ere aang aisles Saree 0.42 Saas eae owes nee Sas ASaG 0.42 
Kanp's'County Centraleees: <0. .csonccc nn ek lcces. ees. ae a Rue oar iy: Fete 3:25 ae eesciie eels 3.25 
Lake Erie, Evansville and South-western.......... Fraieis dion eek 17.00 apes averse shaker arava Beis RAT 17.00 
Lake Erie and Western................-.s000: vee ll6.40 Rleveve 22.10 Ria 9.20 ieiste 84.60 9.20 Rarer 53.50 295.00 
Lake George and Muskegon River................. efevsic Servs Rete Rte aterets BARE 7.00 4.00 eae 7.13 18,13 
Lake Ontario and Southern............ saistedate iets lees Seer 20.00 8.60 stelats avetave scetave Rees hase Said 33.60 
Lake Shore and Michigan Southern..../...¢...... 0.00 1.50 3831 Pee son antes arate sisvera ea ase aitele 39.81 
Lancaster and Reading............ WOe we sisosoe sieve ntatce Rone san Ba ave soon LetOe areteke sNeiss asekeve saul 15.22 
Lawrence.......... SUS SO OLIAO Arne disie ainarons Parte ites s Risvere hisaxs Pits 4.06 Eames oD aces apoe anes 4.06 
Lehigh Coal and Navigation OIG Sie Ge Patet or w oiggleta ete oe 2200: Kes neerete Batis Saree secfezeme «0. 050) see 3.00 wes 15.50 
Behigh and Lackawanna. .as 6... ..o5 dense cosas ss BAGG ifereis Riese SG bees Pei ene eel ae O,.00) eile 10.00 
MUBILEP SV GILG VE mata tate are o.artpisteR aes cP Ul Sina si doCs.cas oo 8.80 eats Rrecats ARR BAGS ayeree peer eet ae 8.80 
hewishurge and: Tyrone, oc. sae cane svcd he aishes ates Raise S000 9.20 nGae 7.90 torets sins SZ PAE Scheie 41.92 
Mgonier Valley. ccs ccc.ecedeveus os Soeeewasees Reser Oh aoe ies ae chee eioiai aerate dey a0.50) dds ae 10.50 
Wattles! TOWN tes cc eos sie sie swisisteivecciciowle ones Pe Ieeiate bese 2.40 Soe a8 Stecais Sones Boyes bane Woe Silat 2.40 
Mockport:and (Ballalonec.ocsdecc ovelgeie sic adseeses there Pause Aa SonG wisieve eovats waters Rrstste eee. 13:89) 13.89 
Bong Branch and Sea Girt socsecs ds denciees setccs ose Sebi Saisie Sree Baier eae 3.40 weet aitere aistele savas 3 40 
Long Island......... Staxalatarpewie aie sve ioteratefate sii islelsfclete.cre Mia eters 2.02 Shreve 3008 nao avers sever Beier Lane 2.02 
Hong wood Valley: occ. «0s s:eisteiee csisieiee Kilejaaiyiatit es: || Skies iterate ean Aon aves Puma Osco Rats Gz ane 13.26 
Louisville, New Albany and St. Louis ............ sacet £0100 tsa 18,00 S060 aK alec oon Nehie are £8.00 
McKean and Buflaloscewiste ae siete « 0:4 ferstetoie.cias’o'0'sioieis Siies Bho eis Rises dine seed ones wae Boe ae 22.15 
Mahoning Coal sc. . wise cjnisixteitis'is <0 eiele elpie efe's 36000 1200 Sond .... 43.40 aerate eae ims aralee 568t peters 43.40 
INUEDINO Jers chevevotars sis ielelsinioists|svolsie ale e'e.aicleisbefoals oa ¥olate Ancien Rtayers baie ass ateteis heave proxi ajeets 2.00 aye 2.00 
Marquette, Soaion and Ontonagon............- 2.08 wees 46.78 Sele noc ene oilers metals Aste sean 48.86 
May’s Landing and Egg Harbor City.............. sistas 3008 7.00 EOS siaiehe ever sieiete so6c sires aaiale 7.00 
Menominee River cic... .ses 5s eee aise biietnacr Safes esis Rete Sirs aici ait Bao dais.s am DAS Breit 24.71 
Metropolitan Elevated..... SOO Soc 370 DOGO RDO Ooo outta Rivets oats eras shots 3.17 Saac 2.24 11.25 16.66 
Michigan Air Line Railroad ...............-0+00:- 69.44 45.28 $9 sxe GGG0 bine ABO icters elsvare ae iii 114.72 
Michigan Air Line Railway............-seeeereees arate aale aisiats aiers ona 950 eer Slee ya ae 2100 12.00 
Michigan City and Indianapolis...... ...........- 12.75 seta Sieve susd S008 fees sistete Swale Bont Gadd 12.75 
Michigan, Midland and Camada................+++ Go59 Bree ates, 26:00 oon oc eisieta siiere SHAD ert 15.00 
Middletown and Crawford...........cseesseee cece aibiale ‘ance <A 0522 bikers aa haa eievers Seite Secs he is 10.22 
Midland (of New Jersey)...........- BS esortiols hi Bselais Sudit Stes, O71.10 avers 4600 Piles So5c sass 3056 chars 71.10 


Mineral Range......5..s0c0sssccrescoeee eee eN ate Fie Bates vee. 912/50 asia aisiete 3805 4o55 bon Bre 12.50 
Monte AltO swerve se clecins «aime mcr elatatsiatetela\eisicfalete Brey wy MnO eleie vibes 10,25 ant sales pisiele sie ns sielevs ieee 7.62 17.87 


IMONLOUL .c0 02sec oes plate a vatetttala eleie ieee s/e\e ARB DOS ails Saisie Oune ities ieee SGarets SGo- sieile Sinope 100) 11.00 
IMOntrose ssc cieiewsssie acicece thie cisiststeFeyaie siete eV cists delete sites 20,26 2.64 3.35 aistete 0.93 etsters saps S500 27.18 
Morris and Hssex...........-. Rratalasathre iaie/ave telat levwie| a aatiie quae wees «= 8454 aioe Betts svelte aos Sou agoo 34.54 
Mount Pleasant and Broad Ford........... esse Soe 9.70 aio sae Uaiers oer aape oesttts aie BAG 9.70 
Muncy Creek.......cse0+ eecsccsccccsccocees Sisieleje, Mans elas 6.00 ave bogs eis 5000 sage Sagoo 9020 6.00 
Muskegon River and Reale Ravarstete isla sass iats iS sists, WEeialois piers are eae miais eee 307 ereveie 7.50 Seas 7.50 
Nesquehoning Valley..........+sssseeeee sersinietecis, “LODO 1.12 aeave ests Bites aie jac ASB Roce 17.62 
Newark and Delaware City....... .....- Boe OS OOS tee COLO ares ves, 620,24 ceO0 Sa0C Rist priors eioiele eee 20.24 
Newark and Hudson..,....... Dinieiatel sists sievsieieio's ofeCs,sjeishm evs ee 5.62 Welsis Waist apisya sisters aioe shies Beate 55a 5.62 
Newark, Somerset and Straitsville.........ceeeeee- eee Berea, + 44:00) avin eee Rieke stsieie ante aes Bac 44.00 
New Castle and Franklin.............. er eravayer’ Soin Rak GG Suen save / 2260 18,40 ayers 1.65 fo05 hoo aso0 37.65 
New Egypt and Farmingdale............++.++++ Jac | eee pose See Sop Sates 7.43 aden $055 ofstete S00 7.43 
New Jersey and New York........sseesseeeeeeeees 5 Moe 5u00 ieee Beers 4.50 25.00 8666 aia asters 5006: 29.50 
Newtown and Flushing......sesespeccecvecsserees sere 3000 fies sane BOT) asses storete eaiee eens sieiee 3.97 
New York, Bay Ridge and Jamaica..........--+05+ sees non eae Sates Ries Riaiele iste agar severe 8.16 8.16 
New York, Boston and Montreal..........-+++ee+ ee neste ee aivists SO orlers ssh 8.95 anno 3.95 
New York and Camada .....ssssescccceveccvecsess  ceee 9.25 isa «e-- 82,74 50.88 14.25 i hetais Stag Eystere 107.12 
New York Central and Hudson River.......+esee+ see 7.83 NC Sao Sada EKG 506 steiete aerele B56 7.83 
New York Central and Niagara River.......... greens Malie'e Doe aise aareye ASG pone dose 2.81 O00 Statsra 2.81 
New York and Coney Island........-++-+++++++ dgo 0na0 apae eas aves Deters Sets volete pieisle ove 2.41 . 2.41 
New York Elevated ..........--. ariteTwuste NCOS IONE OOD 3.50 Lag 0.25 aslovs Rivets 1.25 0.26 8 72 1.35 15.35 
New York and Greenwood Lake.....+..scesscvees vere sists san 2.60 40.00 an Pood Ohio a ets 42.60 
New York and Harlem ........sccsscecccsevccsces sees 6.95 eis Beas Sera arate arereye tstele AACE Save 6.95 
New York and Long Branch.........-sssseesceees sere Sane ifaisie ieiels Dae. ear) S5a¢ tiers eke eaters 23.35 
New York and Manhattan Beach...... Miectsaessaem (bees Rslele ac aes 058 arsiers Xelereya Oia soon a Biefe 5.44 
New York, Ontario and Western...... pie sierefatstate\eini° 110.00 5400 4360 37.00 .... Sc0U vee sees ital sees 244.60 
New York, Pennsylvania and Obio........+.-.000+ see Sissie 1.58 feces Seiois serets sears AGG ates reise 1.58 
New York and Rockaway ....++++sscesseessereees Maes eisiats 8.91 erie feiss anc 5060 atte Biss sists 3.90 
New York and Sea Beach.......0sssesesecsscceces cree sees sane wees see eee tees 3.74 o0ee = 2,28 6.01 


Seem e reece sreccvee= 
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1870. 


North-east Pennsylvania...... Sal clatetevaleve sieiofetelelers? stele 
North Pennsylvania.........-0.ceeeeereecensccee® 
Northern Central Michigan...... .....++-.-+-- S600 
North-western Ohio..... 5 BORE CSOD AR OOOODNOUOCDOS Ailes 
Nyack and Northern...........-- sceeceseceeecees 4.38 
Ogdensburg and Morristown.......-.+++s-seseeeee anit 
Ohio Central... 2.5 cleric cece ce sccccerevesisscaccos sielafe 
Ohio and Mississippi..........seceseesececeereeeee 53.81 
Oil City and Ridgway........-sesesesseseeeee spose HY) 
Olean, Bradford and Warren (in New York)......- 
Olean, Bradford and Warren (in Pennsylvania).... 
Painesville, Canton and Bridgeport.........-.----- 
Painesville and Youngstown.....s.se0- sreseeeres 006 
Parker and Karns City...........- SOETM isco ne 
Passaic and Delaware..........seesseeereee speSeeie 
Paulding and Cecil... .-.ccccce sccsccsecesee: soeee 
Peach Bottom..... dspaoncuc sage: TOO OODOCOCCDO acne 
Pemberton and Sea Shore.......... Rate siae slzragyuisieres 18.08 
Pennsylvania....,. a6 AGO COM YIOD eihaielsidieiaterenrcisyuals Sar Stan 
Pennsylvania (in Maryland)..... anasto cayenne ba. 4005 
Pennsylvania and New York...........+---sseeeee 8.44 
Peaplesae cerpicece oicreiciasiocye siaiciste stele lars/aicrels |e’ efarele/aielsieie arate 
IPEPKIOMEN ay etsie eis osieieiniotrie sivas staterefehete av eoresouge.sie/eieie aialers 
Philadelphia and Atlantic City...........+seeeeee 
Philadelphia, Newtown and New York...........-. Bae 
Philadelphia and Reading...... ....-sseeeeseecees eee 
Pickering Valley..........-. SODSOS ou arate ttayspoleartarate 
Pincouning..... isoscne ies Brelclorayeceselera:ctarueiecetiusets Sete 
Pittsburgh and Castle Shannon...........++ esse. 
Pittsburgh and Connellsville............ sateiejeieisie'ee 
Pittsburgh and Lake Erie.................eeeccees 
Pittsburgh Southern..... aaievevor shelate\elelelsielsrs eyeisieisyorsie 
Pittsburgh, Titusvilleand Buffalo...... Satodss aioe 
Pittsburgh, Virginia and Charleston......... Seogot 
Pittsburghiand Westerns. csicccsice cieccsciace wee 
Pittsburgh and Dannemora............6.. .seeees sierate 
Plymouth........ SHO Ua SOD DoUndUoosoUadGUOUAG we 16:25 
Pomeroy and State Line....... iteleratorei= sfotelsistectetcte aeyers 
Port Huron and North-western.....-.....5..2+++: AGOC 
Port Jervis and Monticello..... Nisfarsisteinia(clefelsivieraieiclers 12.00 
Poughkeepsie, Hartford and Boston....... BOSoS GOr 23.71 
Prospect Park and Coney Island...... .......0+-+- 0.26 
Queen Anne and Kent......... Obs Svs seit wiesis sissies 21.00 
Reading and Columbia...... Gicfalers ouststoioste aieiarsa sie aS 
Readin wand iLebigh’ac srccicielsisie'cis\eelaleisib\e'4 sisi iaieisiele 
Rensselaer and Saratoga...... nanesnan-saaosoAsaods ateiste 
Rhinebeck and Connecticut............+.. Sodocdon 
Rochester and Lake Ontario....... Sielolarate! sia eiainieleis.e/< cle 
Rochester and State Line..............0.seseee Sag ocad 
ome and) Olin fon sacle’ els. vice -s1s'e\</eivicle eisai cieleleie Bannon | OnOU 
Rome, Watertown and Ogdensburg........... eA HORoO 
Saginaw and Clare County.............. SSanSosbbe “Seer 
Saginawrand Grand wRapidss cicecceienicicisciciesicciewsiss) _vensis 
Saginaw and Mt. Pleasant............ssseeee sale hale ates 
Saginaw Valley and St. Louis............... Neisls's'sal oe ore 
Bes Olairs Valles terse viensie\e'e cies aioe eictareiese sialatersstavatals eats 
Salisbury....... poconodhonsodsjaeaos cong staid aeisiotasdiele nase 
Saratoga and Schenectady............0.ee0 Betas 2.16 
Schenectady and Duanesburg............... aRAgGG cond 
PCLOLGNValloyise sisiecrstsisiasisro sis ie SisiaTarere eiaiersicSzueas Spi iD 0tIC 
Sharon...... SCDEO, (OUCOOUUNLUC One COnOOnE sled swsern Avao 
Sharpsvilles ccc. sse0ececices erelate(aieraiaes Racine aabies 5 nooo 
Shenango and Allegheny................. Géooduna, door” 
Silver Lake...... Nooo Taped oe y sone sac Dcda.se nection” "Boat 
Smithtown and Port Jefferson......... Soducyodord SOHC 
Smyrna and Delaware Bay.........2.ssseseeeeeees 
Somerset and Cambria...............- epdoaccondds 6CCe 
South Mountain.............. a sielatsneioholete averAe oonuse. IAe!) 
South-west Pennsylvania............ eau Ie srs. Bretera 
Southern Central........ siatole(elatelelaistsislstelaisiece sSoacoo |) 
Southern Hempstead Branch................. asics) DSA 
Southern Pennsylvania... ......cccccccsccsccssess 
BPTIN PAB LOOM cre ela slersievs.<isve/sile/ole’s/e(oloivinisiioieve.sieioislevsi-Tau meters ee 
Springfield Southern....... pistes elelet stores os ester sio'aie) alproets 
Springville and Sardinia................ siovekemisteiais a obtEe 
Spuyten Duyvil and Port Norris........ sieroiaisieseueyare 
Stewart Line (unincorporated)..........cececcecee sees 
Stony Creek........... aliases (eiavaleofessistevelsissonaiersignsis Serco, feaer 
Sunbury, Hazleton and Wilkes-Barre.............. 43,44 
Sunbury and Lewistown..... Rivers sesstavatlorarseaiaye Sei stumitarstets 
Suspension Bridge and Erie Junction.............. 23.28 
Sussex......  ORODRCOCTISATO DOUAAE Aalsievele: saravesers our 6.20 
Syracuse, Chenango and New York..........sese00, sees 


Syracuse, Geneva and Corniig..scacus-cotaeaneetnd cee 


1871. 
9.56 


1872, 


1873, 


19.14 


30.00 


1874, 


1875. 


eeee 


9.50 


7.00 


6.60 


20.60 


79.17 


1877. 


econ. 


1878. 


wees 


eae ea 


1876. 


1879. 


Lecade. 


Small Steambout of Southern Atlantic Waters. Ocean Side-Wheel Steamer-of 1850. 


Screw Propeller. 
Tug-Boat Propeller. 


<> 
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Mississippi Side-Wheel Steamer. 


IMPROVEMENTS IN STEAM NAVIGATION. 


RAILWAY ROS TRUCTION 


FROM 1870 aos 1879, 


Tawas and Bay County........... sfesaialey sis seisisievorsvels 
Terre Haute and Indianapolis...........- .seceees 
Terre Haute and Logansport.......... 
Terre Haute and South-eastern........ 


eeeseesesese 
Pee eer e ees cee eee rece eresesee 


Pee ere ereseeeseesvee 


Toledo, Canada Southern and Detroit 
Toledo, Delphos and Burlington 
Doledoiand:Grand Rapids... cc..c0.000 s+ s00seee+s 
Toledo and South Haven........... Ritetyseis cnustereocte 
Tom’s River and Watertown...........essesceeeee 
Mraverse; Cityec ss cenias aeee as 
TresckOw fo Saiesaeces 


eevee eeeoccses 


Tyrone and Clearfield............. 
Ulster and Delaware.............00. eiefe iets cisinteieis ats 
Winioni(of@Baltimore)s.440kccnse6 «eve civ ssccese B06 
Union R. R. Transfer & Stock Yard (of Indianapolis), 
Utica and Black River ...........00. AinGbacssdosne 
Utica, Shenango and Susquehanna Valley..... 

Utica, Clinton and Binghamton ...... sananascouas 
Utica, Ithaca and Elmira......... a Saitasttie.e eectinnies 
Malley Railroad <..0 2.6.20 Rone thlctass ies oie: sere aaaee 
Valley Railway ..........6.. aAcdeads erayars orsyste eras 
Vineland ....... jantoanodas missle) serefefotite srierare errs fans 
SWS UKTUNSY ALLS S IES EPIe Saas csisibe v's noses wantsnwicee a 
Washington City and Point Lookout.......... alee 
Watchung ........ Rane ai aic sie aHares Stteloiaes sideferssers ae 


West Troy and Green Island.........ssc.sccsseees 
Western Maryland ............... ainieingae sis/siesates Ae 
Western Pennsylvania......... inte SByasiciawists/sisterreese 
IWiealing arid Mak OVTessissisia.s 6.65 00.5 00-6.0 < sisrasecce 
Wicomico and Pocomoke............ ARSE econ 
Williamstown.............. feecp/sarmyejajosaieets Bate Psiayeye 
Wilmington and Northern........... ShSnre Bong otk 
Worcester....... a siere sie lotetacctere aTsbeega aiepelelsss.oye/tyoldlviais 5 
Worcester and Somerset ...........seeceeeesseuees 
PYGOIU eID STNGIY ae aletate 0 ie\oie,vicraiaiainsnia.ei-tererejeia/eis simiaie aieieis 


Group III. Virernta, West VirciniA, Ken- 
TUCKY, TENNESSEE, MississIPP1, ALABAMA, GEORGIA, 
Frorrpa, Norru Caroxina, SoutH CaRoLina. 

PANS HIE) CEM iA emses tiee’s nalaiccreie sie\c elslclee sisi encietele were 
Alabama Great Southern......... goboydondoopede 
Alexandria and Fredericksburg.............+.6 558 
PASITIGY, MUL VET sets.sisisiclelaicicielesistele's wel eislelereleisiersiatelelatv.s bis 
Atlanta and Charlotte Air Line ................06 
Brunswick and Albany.......... selda saeaiarne sal viwie's 
Cape Fear and Yadkin Yalley.......ccscccsseeveve 
Marolina Central ss ccs cccccscctse aa cadiene? Sivas. 
Cherawand Chester..........+++- Ne Se eealehectarsiete 
Cherokee Iron...... GOED OOOH OUCOGHODDUDNOE ere on 
Chesapeake and Ohio.......... essictalelate:siajeistalNeler ai) 
Chester and Lenoir (N. G.).........0000+ eealeletais laisse 
Chicago, St. Louis and New Orleans............... 
Cincinnati Southern.......... CAO ULE 
Clarksburg, Weston and Glenville...... .......... 
Columbus and Rome.......-.cseeeseeees iiaie: ain s./eis 
Cumberland and Ohi0.........ccceseeccees coeces 
Duck River Valley (N.G )......... seca ceusuecsens 
East Alabama and Cincinnati...............+.. eis 
Eastern Kentucky.........- Gas 6' 4g syerdieis afore oioters aoe) 
Elberton Air Line............-+.. Meiatavaye'a/e cerensywie a8 5 
Elizabethtown, Lexington and Big Sandy......... 
Georgia Railroad and Banking....... i Sara sjatavate' sie 
Georgia Southern....... SBEOS OS ORO OOOO EEIOe 
Glasgow........-- Sanpbao Susfefele' visitas) sia Nalareterniores @ 
Greenville, Columbus and Birmingham..... mean das 
Hartwell..... oaneiaa Sein sah asiewe's ateisy es ssdievousisias Acie 
Jacksonville, Pensacola and Mobile............++. 
Jamesville and Washington....... a asicawwtinaes se. 
Licking Valley.......... Adoueuagne hccon Looe corn 
Louisville Bridge...........- RAGED RRR che ahaedes 
Louisville, Harrod’s Creek and Westport pehine arches 
Louisville and Nashville..........sceeseeeeseees BC 
Louisville Railway Transfer....... ne OOD ode Codd 
Louisville and Wadley........++ ceseeseeeeeeeeeee ‘ 
Marietta and North Georgia.........-+--. saree we 
Martinsburg and Potomac.........-+++.+-- SHA DHOO 
Maysville and Lexington (Northern division). 
Memphis, Paducah and INOrthOrMancs tcacin is oasis 2s 
Milton and Sutherlin (N. G.).....0.0sseeseeeeeeere 
Mississippi Valley and Ship Island..............-- 


28 


1870. 


28.68 


21.05 


30.50 


23.00 


1871. 


15.50 


1872, 


eeoe 


95.12 


cove 


20.00 


1873. 


9.00 
6.75 


1874. 


7.00 
6.40 
2.00 


eee 


eeaye 


1875. 


12.80 


eooe 


1876. 


eeee 


12.10 


12.50 


1878. 


21.00 


39.70 


56.10 


1.55 


4.94 


49.86 


11.50 


1879., 
14,00 
48.30 


eeee 


eid 


Decade. 
21.00 
28.68 
95.12 
40.00 
13.80 
44.70 
55.87 
155.53 
5.80 
9.00 
15.00 
26.00 
6.50 
31.00 
12.58 
61.23 
6.05 
12.10 
28.47 
51.16 
31.30 
65.80 
11.64 
58.70 
47.50 
20.53 
12.50 
4.00 
27.93 
155 
1.08 
58.40 
21.05 
12.50 
7.00 
9.50 
36.90 
36.00 
9.00 
10.00 


14.00 
165.00 


eo 


3.50 
269 63 
171.00 
3.50 
54.00 
23.00 
37.00 
200.88 
26.60 
124.62 
331.46 
26.25 
28.00 
30.50 
26.00 
26.00 
22.15 
49.86 
33.60 
74.25 
38.00 
10.50 
10.00 
10.00 
20.00 
22.00 
17.00 
2.95 
11.00 
119.00 
4.13 
10.00 
23.85 
11.80 
50.00 
111.37 
7.00 
10.00 
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Mobile and Alabama Grand Trunk..........-++5+> 
Mobile and Girard......... Riistsiois eviciale siecsieiwrelnisicreieid 
Mobile and Montgomery,.....-.ee.+sseseeeee S0a0¢ 
Mobile and North-western..........00eseeerseceee 
Mobilerand| Obi10s-6 cic cliceowicieie eles cla'sjs//0s elv/eis 500 
Montgomery and Hufaula............. Gersretersitieyerctate 
Mount Sterling Coal Road......... QUOC COnROS 
Nashville, Chattanooga and St. Louis...........++ 
Nashville and Tuscaloosa......... aniuunooondcuBsoe 
Natchez, Jackson and Columbus...... POE OCHO ‘ 
New Orleans and Selma....... AAO ODOTOOOUALIOCOC 
Newport and Cincinnati Bridge................6- aS 
Norfolk and Ocean VieW.....-ccsseeersncesecce os 
North-eastern (of Georgia)..........cc-sssececcees 
North-western North Carolina..........se+sseseeee 
Paducah and Elizabethtown.........++-sseceeeees 
PPOMIASUIIA Nevererslerenreveleiele'e'e) o'siaeie\6-s1s aipte\e) oie AOS OG COKDOO 
Pennsburgh and Harrisville............ arias costs 
Pensacolaand Mobile..........-.seecseeseeeees see 
Pensacola and Selma.............6. stele sieisisisiatereidela 
Piney EL eens. crises ayevereravarelatciecerctetsereisicls sisbiareNele 
Pittsburgh, Wheeling and Kentucky.............. 
Port) Royalvand Augusta. .0n0. cs cccecsc-ssccee ses 
POCOMACH aie siceiclcie oie le vise we Nalslevsts ie shar elvtacsrsiararerslatere(e . 
Potomac, Fredericksburg and Piedmont........... 
Pratt Coal and Coke............. Bat eietteretes aire aie (ais 
Raleigh and Augusta Air Line..............5. 0008 
Richmond and Daoville........ iiereelsleinieiele Viste esis sis 
Richmond, Fredericksburg and Potomac.......... 
Richmond, Fredericksburg and Potomac and Rich- 
mond and Petersburg Railroad Connection...... 
Roane lronie <. sccces.s etal erer6[ she, oie, a(sveysters, ataya/ eval sever 8 8% 
Shaolin si(OLNLOTIGR) vee cirsieete slediecivicie wee cttivieiee 6 
St. Louis and South-eastern (Kentucky division)... 
Sandersville and Tennile........cc.ssesceceeees oan 
Savannah, Florida and Western..............2-0+- 
Savannah, Griffin and North Alabama............ 
Savannah and Memphis........ BOER ofOBeocondobe 
Savannah, Skidaway and Seaboard............... : 
Selma and Greensborough ......... Selves tie mater's ose 
Shel byseciticwrestesiorsieisiasie/sis/e'sysiele's aleleleleveis eisiis sl hesielere 
Shenandoah Valleyces ae spleiee solertuersisiee ccs sc.csreioaie 
Ship Island, Ripley and Kentucky...... SHmOOGAdS 
South and North Alabama... ........cccoseccssses 
South-western (of Georgia).............-ceeeeeeeee 
South-western (of Kentucky)................ sieisiels 
Spartanburg and Asheville............... sreterereyere 
Tuskegee... o.ssccce. cee Gon O0008C Bieleieiersslclecara eisieiale 
Valley (of Virginia) ...... ace arerb dibiwiajsierareinse wrejcieenaie er 
Vicksburgand Brunswick ...........0....ssseeses 
Wacksbure and (Meridian ser «clei <)ssans sie sintseics nic 
Washington City, Virginia Midland and Great South. 
Washington and Ohio.............. ejole ete (olscelesove ravers 
Wiesternt(OfPA labani):.:1cc eco ses. ociit ias.0.0(5.04seee 
Western North Carolina............... perelecassefal severe 
Wilmington, Columbia and Augusta...... Majorsioieters 
Winchester and Strasburg...........20.--seeseceee 


Group IY. Ixurno1s, lowa, Wisconstn, Missourt, 
MINNESOTA. 


Albia, Knoxville and Des Moines..................- 
American Central..... cle slsleltieisie.sis/sialeivintels a6 6 lvls Me 
Belleville and Eldorado......ccccccccseccccececces 
Belleville and Southern Illinois................... 
Brunswick and Chillicothe..................2- Relate 
Burlington, Cedar Rapids and Northern........... 
Burlington and North-western............ SHGODNOE 
Burlington and South-western....... eYoveteis atlas BOG6 
Cairo and St. Louis........ felis bree; ies sie! oj staveieiatatete sare 
Csiro anid Vincennaesira ci scinsicteca-s ciesiec cc oannesl: 
Caledonia, Mississippi and Western............. nate 


Cedar Falls and Minnesota....... ete ty Sunky 
Cedar Rapids and Missouri River.......... 


Central Iowa,...... aialavscoleliaiaveterelele alorelertls als ensae iy 
Central (of Minnesota).....- oiesvare:s eleidererels Meters ie vio 
Champaign, Havana and Western............ avaiere 
Charlton, Des Moines and Southern......... heateriers 
Chatfield..... BISRO COC ORO ORe: SNCS EAR .Oe i 

Oherry Valleyacecccccessceavicuc nc IIR wie sews oes 
WHICAZO ANGUALOMecen ans jocteee se fa ee ee oieigie's is sfale 


Chicago, Bellevue, Cascade and Western........... 
Chicago, Burlington and Quincy..... ... ne 
Chicago, Clinton, Dubuque and Minnesota........ 
Chicago, Clinton and Western............-.. 


1870. 


1871. 
20.00 


eee 


22.00 


1872. 
36.25 


17.00 


5 00 


80.00 
39.80 


157.30 


1873. 


eevee 


1.75 


anes 


1874. 


11.10 


1875, 


9.00 


1876. 
17.42 


26.00 


1877. 


1878. 


8.00 


1879. 


Decade. 
56.25 
12.00 
17.00 
29.71 
20.10 
40.00 
20.00 
36.50 
20.90 
43.00 
20.00 
0.74 
8.02 
40.00 
25.57 
185.70 
20.00 
9.00 
5.00 
40.00 
3.50 
24.26 
112.00 
1.70 
38.00 
7.06 
54.00 
6.67 
10.00 


1.25 
5.50 
14.50 
98.09 
3.33 
38.20 
60.00 
60.00 
11.12 
29.64 
18.60 
42.00 
25.00 
188.88 
47.50 
5.00 
49.50 
5.33 
25.78 
21.00 
2.00 
121.80 
6.50 
50.00 
36.00 
43.00 
19.00 


32.89 
50.59 
49.67 
42.17 
38.00 
401.80 
38.22 
142.30 
146.50 
157.30 
47.71 
17.60 
8.48 
2.60 
147.14 
40.00 
131.00 
. 382,83 
11.46 
6.50 
109.64 
35.70 
120.38 
208.10 
9.65 


1870, 
Ohicagorand\Dakotatenesceseeee ccctee hs eoeeskle © WAS, 
Chicago and Eastern Illinois.......... sap saganaoge 27.95 
Chicagoland Towa teccdsssceeess Stee dbo. agagA sl. conde 
Chicago, Milwaukee and St. Paul................ .. 366.48 
Chicago and North-western...............cccceeees 44.90 
Chicago/and-Pacifichwecs sc fececc- cise vetedietes 068 
Chicago, Pekin and South-western............ Bees 0 
Chicago, Rockford and Northern.......... Aeaganers cone 
Chicago, Rock Island and Pacific...............6 : ar 


Chicago and Rock River....... fe 
Chicago, St. Paul, Minneapolis and Omaha....... - 4550 
Chicago and Springfield..................-.. 


Chicago and Tomah......... POOR RGSS BSeseece are 
Chippewa Falls and Western..... Ree Bala cite eee sa0t 
Cincinnati, La Fayette and Chicago................ ae 
Clarinda‘an@St. Louis. .zc2ceceos ehee ee ote ieecc ate 
Clinton, Bloomington and North-eastern.......... 
Council Bluffs and St. Louis.................. cond onde 
Crestomand Northernscesaseeesecdddccs. tase. Ae aon 
Crooked Creekisc.scccs cess 20s se celclevidelleadcc’s OOo. 5000 
Crystal City........... Dag seeartenlon sass sadosonds Ae ppd 
Danville, Olney and Ohio River................... eon 
Danville and South-western................0006 §OA- == 0g05 
Dent and Phelps............ Ronee onighes Renee esis 

Des Moines, Adel and Western...............000- ASAE 
Des Moines and Fort Dodge..... alee eee asia tes agus 14.40 
Des Moines and Knoxville................06 Sho tiem are 
Des Moines and Minneapolis..,.,.........e+.eee0 arin 
Dixon, Peoria and Hannibal...... ste /opista'cid arpiitelete aie 44,49 
Dixon and Quincy........ aires te isivictstees oie stosiaetsre 
Dubuque and Dakota.............. etd arcrarste eerste Sexie 
Dubuque, Platteville and Milwaukee.............. 8.00 
East St. Louis and Carondelet..................-: x00 
Hast'St) Louis Connecting... 2..5.. 55's. .ccciccewcs ees 
Fond du Lac, Amboy and Peoria...............00. 5.0000 
Fort Dodge and Fort Ridgely..................00. leis 
Fort Madison and North-western.............. are sve iyriete 
Galera ands WISCONSIN. 5 5.5.0 s's0' oso sess w cic alelee'e t's qg00 
Grayville BUGUMAtIOON. «. cateciwisisls.ce:clere sale oleslo'siste o's ase 
Green Bay and Minnesota............ Bisloreeiiat cite 
Grinnell and Montezuma............. Neieceie stele iene Sieeie 
Hannibal Bridge....... pieterettetcta's,«'s/ale sete resales: 9 ada 
Pignibal and St; JGSephi sis ater geicics cleciecccecdscccss mere 
Havana, Rantoul and Eastern.................. AE et dossicts 
Illinois Grand Trunk............. «... eRe hone 
Illinois Midland............. Seicsenrs Rata o/teetele apot 
TWiinoisiand Stouls:7) <0 scccls ec patele e's ce. Sooostio dade 
Iowa City and Western...... sansa 5oonnneneacoe noe 

Iowa Eastern..........+++ SECU OOO CORE OAS OCS sont 
Iowa Falls and Sioux City...... Hn oocedetpono nn 134.80 
HO Wy SPT LAIUC toe areteletetelo o's istclviclaieie' a efatcles Siejeictsieiie de scicea 
Iowa Railway Coal and Manufacturing............ anige 
Jacksonville South-eastern...........+ceeeeeeeees 18.37 
Kankakee and South-western...... Leo raseceniees 
Kankakee and Western.............-- Sediee estas 
Kansas City and EHastern...... Bete a ettteriae seein SOAS Mode 
Kansas City, St. Joseph and Council Bluffs........ 16.76 
Kansas City, St. Louis and Chicago.............. Meh cise 
Keokuk and St. Paul...... Be esos SARA arto be 41.86 
Leon, Mount Ayr and South-western,......, ..... Hite 
Little River Valley and Arkansas..... DOS SROSOOgE seats 
Louisiana and Missouri River............see+eee0s 
Lyndale...... doen Co obumuon BOOnOOU aaonatonna 

Maple River......2.ceserssescscececeescccrcercces meats 
Milwaukee Cement............... posconen Oba Ae 85nc 
Milwaukee, Lake Shore and Western.............. vies 
Milwaukee and Northern...........-+s-sseeeeeeee 13.70 
Minneapolis and Duluth........... Aprmnnehecounae 
Minneapolis and St. Louis.............---++ se++ d, sceae 
Minnesota and Iowa Southern..............-. an, SSS 
Minnesota Midland..........ceeseeseesereees Be sha iene. 
Minnesota Valley..........-- A YODA Ce aios Deo i 
Mississippi River Bridge........+-sseeseerereeeees wate 
Missouri, Iowa and Nebraska............-...- Sodd e050 
Missouri, Kansas and TexaS......--.--+seeeeeeeee 185.00 
Missouri Pacific...........- BES s ee ea tee aaidchelan teeters 
Moline and South-eastern (N. G.)......- Pe eantace ties 
Nebraska City, Sidney and North-eastern.......++. «+++ 
North-western Union......-.-++++-+- SAUCER OCC 6 
Oshkosh and Mississippi River.........--+++.- Bracco Soa 
Ottawa, Oswego and Fox River Valley............ eats 
Peoria, Decatur and Evansville.............--- sees Mkts 
Peoria and Hannibal...........--.:seeeeeeeeeevees 62.67 


PACHA aMAGpringleltl. Losec ss .svarTeeceetsees ~ Gees 


1871, 


46.60 
172.86 
69.87 


20.00 
272.11 
46,80 


62 70 
111.47 


eeee 


1872, 


1873. 


24.00 


61.20 


eoee 
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1874, 


3.50 


eee 


1875. 1876, 


1.93 eee 

1.20 

- 88.00 

cece 26,00 
23.00 


8.50 
32.50 
20.00 
Sad 6.50 
13.62 
40.00 
32.00 
21,00 


1877. 


1878, 


eee 


21.00 


1879. 
46.39 


333.42 
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Decade. 
46.39 
98.55 
80.00 

1,072.33 
325.00 
88.00 
85.50 
23.00 
497.60 
46.80 
201.40 
111.47 
44.00 
10.35 
56.30 
11,25 
14,12 
66.75 
PAT) 
8.50 
4.00 
8.00 
103.10 
3.88 
28.80 
14.40 
34.92 
58.00 
44.49 
6.23 
40.91 
8.00 
11.50 
1.02 
30.00 
28.40 
12.00 
40.00 
70.70 
218.80 
13.62 
2.94 
19.47 
75.50 
62.43 
144.90 
11.00 
57.50 
19.70 
134.80 
68.80 
3.50 
30.68 
45.25 
21.99 
43.00 
23.18 
162.62 
41.86 
35.25 
26.60 
100.80 
4.50 
729k 
1.20 
190.10 
119,70 
13.10 
134,16 
20.10 
59.00 
24.40 
1,30 
118.00 
786.00 
11.00 
8.00 
20.87 
62.63 
20.00 
68.37 
100.60 
62.67 
9.00 
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1870, 
Pine River Valley and Stevens Point........+...-- 
BU Ainy VAG WW ceciercte aia elalarete tte (01610: oie oveVaveielaizivinela‘s)eie ono 
Prairie du Chien and McGregor......-+...-+ seeeee arters 
Quincy, Alton and St. Louis,......-..+-+eeeeeeees 
Quincy, Missouri and-Pacific.,..........-- A eoiieteiele uses 
Rochester and Northern Minnesota............-.-- 
Rock Island and Mercer County .........++++-+++- 
Rockilsland and Peoria: seers... -clwesi oe acinienie ns 
Sta Chrarlesiecsisretcicvicis cciele lo siviesieicl- -)snisioins 1» sini Sea06 
St. Joseph and Des it oines hadndeond sopnonenDgonacde ee 
St. Joseph and St. Louis............+0++ Souaisione 76.25 
St. Louis Bridge...........-.2++- Caarinnes SeoGoo dae ‘ 
St. Louis, Council Bluffs and Omaha.............- 
St. Louis, Hannibal and Keokuk................- ni 
St. Louis, Iron Mountain and Southern........... 0.75 
St. Louis, Keokuk and North-western...........-- S000 
St. Louis and Lexington.............ccceseereeee 55.00 
St. Louis, Ottumwa and Cedar Rapids............. xe 
St. Louis, Rock Island and Chicago............- be! “oddo 
St. Louis, Salem and Little Rock..............++++ avis 
St. Louis and San Francisco......-...+++.eseeeeeee 105.53 
St. Louis and South-eastern..............+eeeeeees Sod 
St. Louis, Vandalia and Terre Haute,............. 58,30 
SiePauliand Duluth.-2,.cececse sores Paeaisas Biereie ciemns(O200) 
8t. Paul, Minneapolis and Manitoba............. - 380.40 
St. Paul and Sioux City..........eeeeecceccscesces 23.00 
St. Paul, Stillwater and Taylor’s Falls............. 
Salem and South-eastern............... SAECORUOTD “aces 
Salisbury and Glasgow............++- Hodoodes snogo, ado3 
Sheboygan and Western............- siseyatoisiaseis code. -o00r 
Southern’ Minnesota. os. ssc cscs cc cltsiccsecsecccis 82.50 
Southern Minnesota Railway Extension...........  ..-- 
Springfield and North-western........ Soucescosaee yeieie 
Springfield and Western Missouri................- 
Stanwood and Tipton.,.........s0..seeee Socpdaoan 
Stacey oN GiAUCEU ION sle'eicrs'sle cisieie eipierajele:sieie e/si~: 1a) sina Ee 
Stillwater and St. Paul..........sscccseeeeee 6 sia.ayers 12.57 
Toledo and North-western.........seeseeeesescoee 
Toledo, Peoria and Warsaw...........-.eee0- aleisierel umeisials 
TUMMe] (Oli Us LOUIS) cic! e/esie1e!eie01\ sisisiviaieisicls > ieieis hdd) Saa 
Union Depot (of Kansas City, Mo.)............ ... 
Union Depot (of St. Louis, Mo.)......... dog céno, Sites 
Union Railway and Transit (of St. mie : sisters 
Viroqua........ qoucenncanceans 6 Gta ‘Soe a aposo.  lebse 
Wabash, Chester and Western 858080 a eoiainicielevnaieie’y Sate 
Wabash, St. Louis and Pacific..... wa BAG Ssetanisers 152.78 
Waukon and Mississippi .......... aisleeiavels eisieteteiiers Sond 
Wiest bind (NG) iiss siswis ewes «icy Wansleaceaenrous 
Western (of Minnesota)............. siete sia eeicteaieas 
Winona, Mankato and New Ulm......... estar asiaiets egies 
Winone and: BE. Petrie: «cicictetss citer oo tieo/eiteeiow pet 00) 
OWisconsin | Cen tralicicccrciciess 6 eis cies oraiis esis ss:0.0.00 
Wisconsin Valley........... eyslelsisyoecsicieitte sis 1s.eislsie ae 
Group V. Louistana, ARKANSAS, INDIAN TERRI- 
TORY. 
‘Arkansas Midlands..uicsecscuice ©) closes eeirerers Rieter 
Atlantic and Pacific..............+6. nopsosnancag c  oodn 
Brinkley and Cotton Plant..... ........... noaonoe atoc 
Hot Springs.......,..-..- BoOCdn, DaBtCCopeaane aatoy Oe 
Iron Mountain and Helena.................-. 2.0% atone 
Little Rock and Fort Smith.................2-006. BOG 
Little Rock, Mississippi River and Texas.......... 
Memphis and Little Rock..............ccecesseees 
Morgan’s Louisiana and Texas...... sqaccnneducons seta 
Vidalia and Western....... aeis's stovatole sfelele(sierstertoters S008 
Group VI. Daxora, Nreprasxa, Kansas, Texas, 
New Mexico, CoLorapo, Wyomine, Montana, 
IpaHo, Urtan, Vrireinra, CALIFORNIA, NEVADA, 
Onzcon, WASHINGTON. 
Amador Branch.......... adonssoudd. ote Slesvareis Inere(olnunsverste 
Atchison, Colorado and Pacific.. enisjele aiineterversiey| sien feisie 
Atchison, Jewell County and Weatern........ ae art 
Atchison and Nebraska....... qeweeeioe em clea ce ceiers Aaa 
Atchison, Topeka and Santa Fe........ Agoda asue BeleE 
Bay and Coast................ aieleleia sels esis anno 5 
Berkeley Branohivs ssc scsi ve seleisisen astesccic meee Mee ne 
Bingham Cafion and Camp Floyd............... BC ae 
Burlington and Missouri River (in Nebraska). ....  .... 
California Pacific............. dosccorinnananssansoos eel 
Central Pacific............. Sale giaisineotiere ee ea eae - 69.02 
Colorado Central.,............ AOhoccdoDObenS wens plats 
Colorado Central (of Wyoming).,.. .....ce..e006. ay 


Corpus Christi, San Diego and Rio Grande (N,G.), ... 


1871. 


6.17 


3.75 
23.00 
63.00 


39.19 


1872. 


46.36 
23.31 


133,50 
67.51 


30.00 


1873, 


153.00 


ry 


118.05 


1874, 


0.91 


158.00 


42.10 


1875, 


eeee 


31.00 


11.00 


1876. 
16.00 


eevee 


coer 


1877. 


0.23 


1878. 


24.43 


25.00 


13.50 


1879. 


94.00 


19.00 
44.00 


10.00 


Decade. 
16.00 
15.01 

2.00 
46.36 
63.00 
24.48 
21.80 
79.50 

2.40 
50.00 
76.25 

1.22 
41.75 
44.50 

474.7 
90.00 
55.00 
43.50 
287.53 
41.00 
272.22 
208.00 
58.30 
75.09 
486.55 
311.18 
23.80 
1.25 
15.75 
35.40 
82.50 
137.00 
45.20 
20.00 
8.50 
8.70 
12.57 
3.00 
10.30 
0.91 
0.28 
0.50 
2.00 
32.20 
42.26 
434.67 
23.00 
16.00 
60.54 
3.75 
222.00 
324.54 
108.00 


48.00 
33.87 
8.00 
25.00 
19.00 
165.10 
87.80 
50.00 
77.50 
10.00 


27.20 
192.00 
33.64 
146.60 
444,27 
24,10 
3.84 
16.40 
190.50 
113,51 
280,59 
168.71 
8.64 
40.00 
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Covington, Columbus and Black Hills............. 
Cowley, Sumner and Fort Smith................. ‘ 
Dakota (Centralits.syaceseee tee nears platelets We sheleivisiclers 
Dallas and Wichita................. iets a}staveseiaiciniciere 
Denver and Boulder Valley......... sieielevelsteteteteeiciai< 
Denver and Rio Grande.......... BG DA ONO ONE FUAnO 
Denver, South Park and Pacific.................6% 
East Line and Red River...... slats eletsrarsistonc cP inks eet 
Elk and Chautauqua........ sfane ave(stelenioiei sisre «i sisie(e)eiaie 
Eureka and Palisade........ tapos ome aioleleiereieisiels 
Florence, Eldorado and Walnut Valley............ 
Fort Scott, South-eastern and Memphis........... 
Fremont, Elkhorn and Missouri Valley............ 
Galveston, Harrisburg and San Antonio........... 
Galveston, Houston and Henderson (of 1871)...... 
Georgetown... ....00000%ele5 Yeie 'alslafeisioveverstesstatele's e's 
Golden, Boulder and Caribou............-.-eceees 
Golden and South Platte.........00..c.cccceceececs 
Gulf, Colorado and Santa Fe.................2.00% 
Gulf, Western Texas and Pacific.............00006 
Hastings and Grand Island..... SnAeB isin asinlat'e Js 
Henderson and Overton ..............++ os Sa0800 
Houston, East and West Texas..... age svnavesie aseae 
Houston and Texas Central............... acinar 
International and Great Northern............ sane 
Junction City and Fort Kearney................... 
Kansas Central................ Sisters stwisSieie ole aisles 
Kansas City, Burlington and Santa Fe............. 
Kansas City, Emporia and Southern............... 
Kansas City, Fort Scott and Gulf............. . . 
Kansas City, Lawrence and Southern..... Biaterersiersis 5 
Kansas City, Topeka and Western................. 
Lake Tahoe (N. G.)...... ee sueeee ieee aa 
Lawrence and South-western...............+4. Reel 
Leavenworth Bridge............. Secrnema ccna uo 
Lincoln and North-western...........ee..s+es eee. 
Longview and Sabine Valley.............-.-.eeeee 
Los Angeles and Independence....... ............ 
Los Angeles and San Diego............ sett eee cece 
Marion, and MGCP NEISOIN 6 << :<)6)5;0:0)010 9:5 /0,016)e105 10/1, stele 
Marysville and Blue Valley....... ...-+.-.--seee . 
Memphis, Kansas and Colorado..... Risioaisitis-e uemee's 
IMCNOOCIIO*S tice cetis cc eec se male re ces eet eseee eel 
Missouri, Kansas and Texas Extension............ 
Momtoreyireme nite cies sloalelnlee s[~)sloclni= ayant irle'«='elclnr> «ls 
Nebraska:mac- <isisisoistee)s oes oe sai Misstep Brats ie areke 5 
ING VACA COUTIT VAIN: G>) ssrpisie o101016'5 1015 oit~. sie a @intaiersreree:s 
New Mexico and Southern Pacific................. 
North Pacitic Coast... oz. «cis siviacisiciele eislelvaies +1 oleic a4 
Northern (of California)..........- aint We sieeve cede 
Northern Pacific........ puteletsicisteeccieiesisine Srsie eis 568 
Omaha, Niobrara and Black Hills................. 
Omaha and Northern Nebraska...........--.-2005 
Omaha and Republican Valley...............+4 : 
Omaha and South-western..........essee- sfriciavereys 
Oregon and California.........--- esse eesececeveee 
Oregon Central.......2.seseececceeceeerseeee sao) 
Pioche and Bulliarville (unincorporated)......... - 
Pleasant Hill and De Soto............... Pate iereial stars 
Pueblo and Arkansas Valley........---+s+--+- eee 
Republican Valley.........---++ssseeeeeee- SeSHOHE 
IBID GTALOCsier nets seer selec) cnet wicre str slnwe ee ‘ 
Ruby Hill........ REAP ROB AU agnn Bei arites otele cies be 
St. Joseph and Western........+...-++-ee0- Se O0d 
St. Louis, Kansas and Arizona..... ATOOAG ae sialaisine 
Salina and South-western........eeessssrsereesees 
Salmon Creek.....--.-++++seeee RO eisiaie isiale aieieaisia\eys 
San Francisco and North Pacific..... Re ont cisiatniane 
San Luis Obispo and Santa Maria Valley......... 
San Pablo and Tulare.........+++ -++++- Bane aoreE 
San Rafael and San Quentin........6+s:eeeceecees 
Santa Cruz....cccccccee secccccecccerscsccssccece Fi 
Santa Cruz and Felton..........- ale isteicin aieiersleiensiereye 
Seattle and Walla Walla......... eielnisletiaeiofe ets aictewte 
Short Creek and Joplin........ ae digiermiecins ems Abas 
Sioux City and Dakota........--. Palcisivies sewelsisiees 
Soloman........... aia leioyel sie cloieisiateis Enodeea. Aono 
Sonoma Valley.......sceeecesccrer essere etteesces 
South Pacific Coast......+-.+++-++++ ee BOARD 
Southern Kansas and Western............- ere cis 
Southern Pacific............--- anpoogbuccan eateries 
Southern Pacific (of Arizona)........... aie at ants 
Stockton and Copperopolis........:s-+e+seeeer ees : 


Summit County....--.cecccccccvreccccsoecccoress 


1870. 


eee 


1871, 


125.58 
106.30 


cece 


eevee 


aeee- 


1872. 


1873, 


8.00 


1874, 


14.00 


1875. 


eece 


gene 


1876. 
26.00 


3,50 


16.00 

7.75 
21.16 
13.00 
16.50 


eece 


196.40 


"e008 


1877, 


eree 


eee 


1878, 


67.62 


16.19 


55.00 


1879, 
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Decade. 
26.00 
67.62 
24.51 
17.00 
26.99 

334.30 
130.21 
91.88 
12.16 
84,09 
29.18 
15.23 
99.99 
215.00 
48.50 
10.00 
5.60 
2.00 
94,30 
28.00 
25 00 
15.00 
71.00 
361.49 
462.69 
70.45 
84.00 
42.20 
64.00 
61,82 
143.00 
66.25 
9.50 
32.10 
1.20 
50.00 
12.00 
16,40 
27.82 
48 29 
38.00 
31.04 
3.50 
61.39 
15.12 
136.40 
22.64 
118.27 
76.25 
112.14 
614.73 
47.45 
63.00 
90.03 
46 60 
177.57 
46.70 
21.00 
44,90 
244.22 
90.80 
22.50 
3.00 
225.70 
57.50 
85.42 
8.00 
92,50 
10.75 
46.52 
3.50 
21.16 
7.10 
20.00 
15.46 
112.86 
56.95 
7.00 
39.91 
44 90 
609.20 
182.81 
44.65 
8.00 


CHARACTERISTICS OF THE NEW RAILWAY MILEAGE. 
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1870. 1871. 1872. 1873. 1874. 1875. 1876. 1877. 1878. sites piece 

aes Pein aaa et a ee 23.80 253.50 6.10 120.40 oe! 
Pm eiete eodiatate  eipiaisterelsielersretei=iniate olore pics 4c 
Texas and St. Louis.......ceceseecccereesereccees sp pa ap 
Texas Transportation........sscerecrerseeeecerees ppod . ae nin 
Texas Western (N. G)....--- cer eceeceeeecereecees 9 tees ra roe 
Thurston County Construction .......++s++eeeeeees eielela S087 
Union Pacific ...ccccccscccccvccvccsstecsssccccres st 2.87 = $ ethic 
Utah Central....-.scccccccccsveccceteceverccrere : aires erate apie ales 
Utsh and Northern......-scscesssccccceccccccccce 50.51 12.00 17.00 = 68.55 bs ah: 
Utah and Pleasant Valley......-.sccsessccereceers pects eeete apne Micters Aha : : 
Utah Southern........cccce ceceercccesvcccccvees 12.65 17.65 17.04 26.16 a dia: 
tah Southern Extension .....+--eeecee cree eeeees ner, Gr Bates 2. , 

nek SW EStOENicisiq «= cicicisiele cieicie's aie vie'elelovelttialeieisivisie\e(ei= 17.55 6.79 12.58 a 5 ase 
Vaca Valley and Clear Lake........-.+++s+++ eves AGC 12.00 13.00 — 
Virginia and Truckee........+.+s+seeeeeeererceees 30 50 anelere excise bi eae 
\AETIUD ngacousdoccnup cos boc dedoddue DUNO Oad IO SaUOU 7.33 mois soe pe — 
Walla Walla and Columbia River...........-++s+06 san6 32.00 : Soe 
Wasatch and Jordan Valley...........++sceeeesees 8.00 E a ou oe 
Waxahachie Tap.......sccccceccccsecssersseceecs asia ) ose 
Western Development..........++seseesseeeeceees 0.13 ate vi . a“ 
Western Oregon... ...cccccscsvcccevcccrsrcsccsece are 49.7 — 
Wichita and South-western...........2eseeeer eens 2an6 wees 220,62 Sou 62 
Willamette Valley... cccccevcvsrevccsevrctoeress SAC oat 29.00 29.00 


CHARACTERISTICS OF THE NEW RAILWAY MILEAGE. 


HE amount of construction during the eighth decade not 
only greatly exceeded that of any preceding decade, but 
formed nearly half of the railway mileage existing at the end 
of 1879, the total mileage at that time being 84,964.65, of which 
41,454.22 had been constructed during the years extending from 
1870 to 1879, inclusive, and 43,510.43 had been completed at the 
end of 1869. : 

Powerful influences had greatly increased the average amount 
of annual additions to mileage, in comparison with previous 
decades, some of which were the postponement, for about ten 
years, of various enterprises, caused by the civil war; the adop- 
tion of legislative and financial methods which had the effect 
of facilitating or stimulating new construction; the rapid ex- 
tension of settlements west of the Mississippi; the eager desire 
of important lines to extend their systems; the large grants of 
land made to railway companies by the Federal government 
and some of the state governments; the active speculative feel- 
ing a few years after the close of the war, and especially after 
it was supposed that large profits had been derived from the 
construction of the early Pacific railroads. 

A notable change had been wrought since the period when 
protracted struggles were necessary to secure the construction 
of lines leading through populous portions of the country, and 
it had become comparatively easy to rapidly extend roads 
through uninhabited regions. Many circumstances contributed 
to the establishment of the new order of things. The general 
abandonment of the practice of calling upon stockholders to 
contribute a large portion of the cost of new lines was one of 
the most important. Roads were no longer built with money 
furnished by their nominal owners, but chiefly with the pro- 
ceeds of bonds, or in cases where large advances were made by 
wealthy projectors they expected to be speedily reimbursed by 
the sales of bonds and stocks which were freely issued to rep- 
resent the value of the new railways. The system of creating 
construction companies which undertook the entire work of 
completing a line, receiving as its compensation chiefly new 
railway stocks and bonds, which it marketed, also became 
more and more extensively adopted. Aside from these devices, 
wealthy bankers or men whose influence could direct large 
amounts of capital into any promising channel, manifested a 
deeper interest in railway projects, and exhibited a greater 
eagerness to encourage, assist, or control them than had pre- 
viously been common. The land grants, and the fact that the 
first of the important land-grant roads, the Illinois Central, had 
finally become a highly successful enterprise; and the large 
profits popularly ascribed to the controlling spirits of the early 


Pacific roads, did much to promote rapid construction by 
generating a belief in important financial circles that one of 
the surest methods of securing a rapid increase of wealth was 
to build new railways, especially if a guarantee against such 
reverses as had frequently occurred were furnished by valuable 
grants of land. These hopeful theories carried some rich 
bankers and many individuals to such lengths that they suf- 
fered great losses in enterprises which had been expected to 
yield large profits, and in connection with other events such 
reverses superinduced some of the most disastrous develop- 
ments of the decade, and notably the panic of 1878, precipitated 
by the difficulties in which Jay Cooke & Co. had become in- 
volved by efforts to construct the Northern Pacific. 


VARIATIONS IN AMOUNT OF CONSTRUCTION IN DIFFERENT YEARS 
OF THE DECADE. 


It was largely on account of the effect produced by this 
panic, and the transitions from overweening confidence in all 
classes of railway projects to distrust of the most promising 
enterprises, that a remarkable variation in the amount of new 
construction in different years of the eighth decade occurred. 
It may be set down as a fundamental truth that the magnitude 
of the annual new additions to mileage since 1870 have de- 
pended much more upon the relative readiness with which the 
money necessary for construction could be secured than upon 
any other single influence or circumstance. There is always 
an abundance of projects, and men ready and anxious to ad- 
vance them, and the period when they are materialized depends 
chiefly upon the state of the money market. Eagerness to 
invest in stocks or bonds has an effect in increasing mileage 
analogous to that produced by the genial summer suns on 
vegetation, while panics arising from distrust in old or new 
railways act like the frost and snows of winter in arresting new 
developments. The extreme figures in the eighth decade were 
7,439.04 miles constructed in 1872 and 1,606.48 in 1875, the 
amount of new mileage in the latter year being only a little 
more than one-fifth of the amount of the mileage reported in 
the former. The average annual amount of new construction 
was 4,145.42. In each half of the years of the decade this 
amount was considerably exceeded, viz., 1870, 1871, 1872, 1878, 
and 1879, while in each of the other half the average figures 
were not reached; viz., 1874, 1875, 1876, 1877, and 1878. Inthe 
increase from 5,657.90 miles in 1870 to 7,489.04 in 1873 can be 
traced the increasing confidence of investors in railway securi- 
ties. In the subsequent decline the fruits of the panic of 1878 
are observable, and the extent to which distrust was intensified 
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is reflected in the new mileage of succeeding years, including 
2,583.79 in 1874, 1,606.48 in 1875, 2,575.88 in 1876, 2,279.68 in 
1877, and 2,428.15 in 1878. The first signs of a substantial 
revival of confidence are furnished by the new mileage of 
1879, amounting to 5,006.47. 

Aside from the panic of 1873, several other influences greatly 
retarded the revival that finally occurred in the closing year of 
the decade, one of which was the granger legislation of the 
North-western states; another, the railway riots of 1877, and 
another, the desperate efforts of sundry towns, cities, and coun- 
ties to repudiate obligations they had incurred for the purpose 
of promoting new construction. 


THE SECTIONAL DISTRIBUTION 


of the new mileage of the eighth decade was as follows: Group 
I, 1,829.91; group II, 11,492.01; group III, 4,196.17; group IV, 
13,331.01; group V, 524.27; group VI, 18,473.72, 

The new construction in group I, composed of the New Eng- 
land states, and in group III, composed of the states south of 
Maryland and east of the Mississippi, except Louisiana, had 
been slightly exceeded in previous decades, 1,889.10 miles hav- 
ing been built in group I during the fifth decade, and 5,424.26 
miles in group III during the sixth decade. In all other groups 
the amount of construction represented a considerable increase, 
in comparison with any previous decade, and these gains were 
particularly noticeable in groups IV and VI. 

In group II, composed of New York, Pennsylvania, Ohio, 
Michigan, Indiana, Maryland, Delaware, New Jersey, and Dis- 
trict of Columbia, the additions to mileage during the eighth 
decade were 11,492.01, making the total amount 28,042.09, a 
considerably larger mileage than that existing in any other 
group, and the excess in cost of roads and amount of business 
transacted was much greater than the excess in mileage. 
The largest amount of new construction in group II in any 
previous decade had been 8,479.57 during the sixth decade. 

In group IV larger additions were made to new construction 
than in any other group, and the amount, 13,331.01, greatly 
exceeded the new construction of any preceding decade, the 
largest figures that had previously been attained being 4,607.70 
in the sixth decade. This group is composed of the states of 
Illinois, lowa, Wisconsin, Missouri, and Minnesota, and as the 
legislatures of several of these commonwealths were particu- 
larly active in adopting various forms of granger legislation 
during the eighth decade, it is probable that these proceedings 
had considerable influence in causing the notable changes in 
the amount of new construction in each year of the decade in 
this group. The extreme points were 2,937.64 miles in 1871, 
before the effect of the antagonistic legislation was felt, and 
255.55 in 1875, about which time a disposition to modify 
specially obnoxious statutes was becoming prevalent. The 


2,937.64; 1872, 2,434.97; 1873, 1,555.78; 1874, 756.60; 1875, 255.55; 
1876, 541.01; 1877, 589.65; 1878, 854.06; 1879, 1,540.57. 

In group VI, composed of Dakota, New Mexico, Wyoming, 
Montana, Idaho, Utah, Arizona, and Washington territories, 
and Nebraska, Kansas, Texas, Colorado, California, Nevada, 
and Oregon, the gain in quantity of new mileage, over any 
preceding decade, was much greater than in any other group. 
The region embraced within group VI not only contains an 
exceptionally large amount of territory, but many districts 
which have only been opened up for occupation and develop- 
ment at a comparatively recent period. Up to 1859 only 114.68 
miles of railway had been built in this group; from 1860 to 1869 
the amount of construction was 8,278.19; and from 1870 to 1879 
10,080.85 miles. 

SALIENT FEATURES OF THE NEW CONSTRUCTION. 


While a considerable portion of the new construction of the 
eighth decade was intended to furnish comparatively short 
local lines, much of it represented extensions of important 
sytems, or initial work on new lines of considerable magnitude. 

One of the peculiarities of the decade was the amount of in- 
terest excited, especially at a period when it had become ex- 
ceedingly difficult to obtain the means necessary to construct 
standard-gauge railways, in favor of narrow-gauge lines. The 
theory was extensively promulgated that in many regions in 
which standard-gauge lines could not be made paying enter- 
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prises, narrow-gauge roads could be rendered profitable; and 


it was claimed that the difference in the cost of the construction 
and operation of the two classes of roads was sufficient to make 
this important distinction in financial results. In 1880 there 
were 5,190.50 miles of railway built by 144 companies, with a 
gauge of three feet, and 77 miles additional, with a gauge ap- 
proximating three feet, built by four other companies. A con- 
siderable portion of this mileage has since been widened to the 
prevailing standard, as it was generally found in practice that 
the losses and inconveniences arising from lack of ordinary 
facilities for exchanging traffic with connecting lines more than 
counterbalanced the gains anticipated from diminutions in cost 
of construction and operating expenses. 

In group I, composed of the New England states, a large 
proportion of the new mileage represented short extensions or 
branches or local roads. The only companies reporting more 
than one hundred miles are those identified with the Portland 
and Ogdensburg. 

Most of the new mileage constructed in group II also con- 
sisted of short local roads or extensions. There were, however, 
a considerable number of additions ofea more significant char- 
acter, viz.: Allegheny Valley, 190.90 miles in length, extending 
in a northern and north-eastern direction from Pittsburgh, as 
a branch of the Pennsylvania system; and various lines which 
have been operated as adjuncts or allies of that system, includ- 
ing the Ashtabula and Pittsburgh, 62.60; Baltimore and Poto- 
mac, 91.43; Bedford and Bridgeport, 49.20; Frederick and Penn- 
sylvania Line, 28; Grand Rapids and Indiana, 293.30; South-west 
Pennsylvania, 44.86; Sunbury, Hazleton and Wilkes-Barre, 43.44; 
Sunbury and Lewistown, 48.338; Tyrone and Clearfield, 12.58, 
and a number of other lines, 

Each of the east and west trunk lines made direct or indirect 
new extensions of their systems, which have exercised an in- 
fluence upon some of the competitive struggles of the eighth 
and ninth decades. The extensions of the Baltimore and Ohio 
are partly represented by 262.60 miles of the Baltimore and 
Ohio and Chicago, completed in 1874, and 89.10 miles of the 
Pittsburgh and Connellsville, completed in 1871. Operations 
of the Grand Trunk are partly represented by 237.72 miles of 
new mileage, constructed during the eighth decade by the Chi- 
cago and Grand Trunk. 

The new mileage of the decade in group II, representing dis- 
tinct lines of considerable length, included the following: Buffalo, 
New York and Philadelphia, 103.86; Chicago and West Michigan, 
245.60; Cincinnati, Wabash and Michigan, 110.70; Cleveland, 
Tuscarawas Valley and Wheeling, 100.54; Columbus and To- 
ledo, 117.77; Dayton and South-eastern, 101.50; Detroit and Bay 
City, 146.05; Detroit, Lansing and Northern, 171.58; Flint and 
Pere Marquette, 191.72; Geneva, Ithaca and Sayre, 113.03; In- 
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Saginaw, 122.53; Lake Erie and Western, 295; Michigan Air 


, Line, 114.72; New York and Canada, 107.12; New York, On- 


tario and Western, 244.60; Ohio and Mississippi, 278.17; Ro- 
chester and State Line, 107.69; Rome, Watertown and Ogdens- 
burg, 192.45; Scioto Valley, 97.20; Southern Central, 115.90; 
Springfield Southern, 113.45; Toledo, Delphos and Burling- 
ton, 155.53. 

The important new mileage in group III, including nearly 
all the Southern states, includes the following: Alabama Great 
Southern, 165; Atlanta and Charlotte Air Line, 269.63; Bruns- 
wick and Albany, 171; Chesapeake and Ohio, 200.88; Chicago, 
St. Louis and New Orleans, 124.62; Cincinnati Southern, 331.46; 
additions to Louisville and Nashville, 119; Memphis, Paducah 
and Northern, 111.87; Paducah and Elizabethtown, 185.70; Port 
Royal and Augusta, 112; South and North Alabama, 188.88; 
Washington City, Virginia Midland and Great Southern, 121.80. 

A notable feature of the new construction in group IV is the 
extent to which large additions were made to the mileage of 
the systems radiating from Chicago. The lines reporting more 
than one hundred miles include the following; Burlington, 
Cedar Rapids and Northern, 401.80; Burlington and South- 
western, 142.30; Cairo and St. Louis, 146.50; Cairo and Vin- 
cennes, 157.80; Central Iowa, 147.14; Champaign, Havana and 
Western, 181; Chicago and Alton, 109.64; Chicago, Burlington 
and Quincy, 120.38; Chicago, Clinton, Dubuque and Minnesota, 
208.10; Chicago, Milwaukee and St. Paul, 1,072.83; Chicago and 
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North-western, 325; Chicago, Rock Island and Pacific, 497.60; 
Chicago, St. Paul, Minneapolis and Omaha, 201.40; Chicago and 
Springfield, 111.47; Danville and South-western, 113.10; Green 
Bay and Minnesota, 218.80; Illinois Midland, 144.90; Iowa Falls 
and Sioux City, 134.80; Kansas City, St. Louis and Chicago, 
162.62; Louisiana and Missouri River, 100.80; Milwaukee, Lake 
Shore and Western, 190.10; Milwaukee and Northern, 119.70; 
Minneapolis and St. Louis, 134.16; Missouri, Iowa and Ne- 
braska, 118; Missouri, Kansas and Texas, 786; Peoria, Decatur 
and Evansville, 100.60; St. Louis, Iron Mountain and Southern, 
474.75; St. Louis, Rock Island and Chicago, 287.53; St. Louis 
and San Francisco, 272.22; St. Louis and South-eastern, 208; St. 
Paul, Minneapolis and Manitoba, 486.55; St. Paul and Sioux 
City, 811.18; Southern Minnesota Railway extension, 137; Wa- 
bash, St. Louis and Pacific, 434.67; Winona and St. Peter, 222; 
Wisconsin Central, 824.54; Wisconsin Valley, 108. 

In group V the only line reporting more than one hundred 
miles of new construction is the Little Rock and Fort Smith, 
165.10. 

In group VI the additions of considerable length included 
the following: Atchison Colorado and Pacific, 192; Atchison 
and Nebraska, 146.60; Atchison, Topeka and Santa Fe, 444.27; 
Burlington and Missouri River (in Nebraska), 190.50; California 
Pacific, 113.51; Central Pacific, 280.59; Colorado Central, 168.71; 
Denver and Rio Grande, 334.80; Denver, South Park and Pa- 
cific, 180.21; Galveston, Harrisburg and San Antonio, 215; 
Houston and Texas Central, 361.49; International and Great 
Northern, 462.69; Kansas City, Lawrence and Southern, 143; 
Nebraska, 186.40; New Mexico and Southern Pacific, 118.27; 
Northern (of California), 112.14; Northern Pacific, 614.73; Ore- 
gon and California, 177.57; Pueblo and Arkansas Valley, 244.22; 
St. Joseph and Western, 225.70; Sioux City and Dakota, 112.86; 
Southern Pacific, 609.20; Southern Pacific (of Arizona), 182.81; 
Texas and Pacific, 403.80; Union Pacific, 284.37; Utah and North- 
ern, 273.06; Utah Southern, 102.14. 


THE ADDITIONS TO MILEAGE FROM DECEMBER 381, 1879, TO 
JUNE 30, 1880, 


amounted to 2,836.77. It was so distributed in the various 
groups that the mileage in each on June 30th, 1880, was as fol- 
lows: Group I, 5,948.30; group IT, 28,401.62; group ITT, 14,315.96; 
group IV, 22,962.73; group V, 950.38; group VI, 15,222.43; total, 
87,801.42. 

The relation between the population, area, and value of pro- 
ducts to the mile of completed road, in the various groups, on 
June 30th, 1880, was as follows:— 


AVERAGE POPULATION, AREA, AND VALUE OF PRODUCTS TO EACH MILE OF 
COMPLETED ROAD. 


Total Area square Popu- Value of 

population, miles. lation. products. 

The United States.......... 50,155,783 33.8 571 $88,347 
CREWS Uno ospdonsupos SoSueL 4,010,529 10.4 674 204,673 
(Couayis) igaagot oopu00 neucac 18,569,353 8.7 654 131,499 
Group IJ]. -:.............-. 11,569,173 30.5 833 54,083 
Group DL Vics. se <n alse [cle o1e 8,967,136 13.7 391 62,428 
Engei 9) \fGosGcnnduedacooene5 1,742,471 103.7 1,834 123,868 
(Envehohoy Wabi ce conssdagcsosec 4,943,121 114.5 325 31,491 


The number of miles of completed railway lying within the 
boundaries of each state and territory on June 30th, 1880, was 
as follows:— 


Main 6: ce iastes leleinalercie.oie.e OOO SDM VATE IM laseeietes arte teote 1,697.06 
New Hampshire......... 1,013.11 | West Virginia........... 691.56 
Weri0nbaensie« scievas ici 814.09) MGCHLUCKY testes ie cele selele 1,559.56 
Massachusetts........++- 1,868.58 | Tenmessee........ sieeiven Ly SLO Ly 
Rhoderslandwer. cess 209°98'| Mississippl.............- 1,118.99 
Connecticut. -...03..%.0% 922,68)|-Alabamay ess vaciesiseitos 1,780.22 
Total of group I... 5,888.09 babe coca oMfolalayote\sie]sieve 2,432.87 
INewaNOric arene ents Ba7L oe eae ee eae B26.00 
i J North Carolina.......... 1,440.39 
Pennsylvania............ 5,944.77 | gouth Carolina 1.399 91 
Ohne eeate odes 5,415.33 ene) peat 
Michicanttn. dasccaeesee 3,712.51 Total of group III.14,458.33 
Inidianiatso.u<ssecteen eee 4°320:615 |) DILIn OlSwanis <a erties 7,562.39 
Meiry land ya ents ste:o/s/afeisrete 930564 || LO Wares ateiedsieg cisemnersiee se 4,992.64 
DElAWATGs ons axe1s eiujeiss-<.0 278:59))|) WaAScCOnSIN G2 nex dtc easel 2,959.84 
INGW ISON: scien anisise.cte A'G48°02) I MISSOUTI sstecersieslets citi eloere - 3,708.52 
District of Columbia..... 28788, |pMinn esata. <1 siees «ce 2,989.59 


Total of group II..28,154.73 Total of group IV.22,212.98 


WOWISIQIA «:sjstere siete alerele 521.90 | Oregon,...---+seeeeeeees 347.33 
Arkansas es « ls srie cits sel 821.78 | Dakota. ..0+ soccnasce=> 698.60 
Indian Territory.......- 277.43 | New Mexico....---+-+++s 298.57 
——--—— | Wyoming.......--+-++- 506.94 

Total of group V.. 1,621.11 Montana.........-.¢« AS 18.32 
Nebraska.......2.+--+++- 1,823 11 Tanke ee 905.83 
KK AnsSasiie stems cic scletstersls 3,384.74 Tier ee te ee 706.34 
Ox aS yes rsiielaisisiciviejeltielsnsiele 2,696.64 aetona et eee 293.93 
Colorado... ieijereesersiveiiaisiele 1,385.16 Washingion’® Ao ee 212.00 
CalifOrias <\.\/sie/eecieisls ciel 2,176.85 = 
NOVad asses - ocielec ee cinielas 711.82 Total of group VI.15,466.18 


FINANCIAL METHODS. 


An outline sketch of some of the leading financial devices 
for procuring the means necessary to advance construction 
during the eighth decade, and early portions of the ninth de- 
cade, is furnished in the following extract from comments in 
the money article of the Financial Chronicle, of November 
4th, 1882:— 

“The old, old method of building a railroad was for the sub- 
scribers to take either bonds or stocks and pay for them a full 
price—say 90 to 100—and then the outstanding liabilities rep- 
resented pretty nearly the capital invested, and the bonds and 
stocks became valuable according to the capacity of the road 
to earn interest or dividends. But this method is so old now 
that it savors of the middle ages, and little has been done on 
this basis since the war. 

Then came the plan by which the projectors issued and sold 
enough bonds per mile to build the road, and issued a like 
amount of stock, distributing the latter among themselves. 
This was the general plan in vogue prior to the panic of 1873, 
but so heavily were the roads loaded down with interest charges 
on their bonds, sold at prices which made them pay about 8 
per cent. per annum, that few companies were able to survive 
when the hard times came. Our readers may recall those 
ghastly list of ‘railroads in default’ which filled columns in the 
newspapers. 

Before 1873 the ‘construction company’ had been little used, 
and the famous Credit Mobilier of the Union Pacific, which 
was the first of those companies to become prominent in the 
United States, subsequently fell into bad odor. But the con- 
struction company has of late years been revived, and very 
much used as a side corporation, first for the building of the 
road, and secondly for the distribution of the stock and bonds 
for the benefit of its subscribers; and whether or not it did the 
first part well, it has succeeded admirably in the second. 

The distribution of stock and income bonds (sometimes in 
very large amounts) to the subscribers for first mortgage bonds 
in ‘blocks’ has been the popular method of late years, and as 
between this and the 1870-72 plan of keeping all the stock for 
the projectors, we cannot see why the latter is not the best. 

One of the natural consequences of the issue of these large 
blocks of bonds and stock to subscribers is sometimes seen in 
the decline of the bonds to very low prices before the railroads 
are completed. The subscribers, wishing to realize on some- 
thing, and not finding a ready market for the stock, are apt to 
sell their bonds at any price they may bring.” 


EVIL EFFECTS OF FREE RAILROAD SYSTEMS. 


Some of the worst evils arising from the prevailing methods 
are those connected with an abuse of the privileges easily 
obtained under free railroad laws. So long as it isin the power 
of any small body of individuals to obtain charters conferring 
the privilege of using any desired real estate, under prescribed 
conditions, for railway purposes, without searching inquiry 
into the necessity and usefulness of the line proposed, or the 
financial ability and integrity of the parties who propose 
to construct it, it is to be expected that grievous wrongs 
will be inflicted. Schemes will be devised of the class com- 
monly known as blackmail projects, which are intended to 
benefit the promoters by extortion. They hope to sell their 
charters, and rights acquired under them, to companies which 
would probably be injured by damaging rivalry, either while 
the project is in an incipient stage or after the line is com- 
pleted. The popular belief that such enterprises will increase 
accommodations and reduce rates often proves erroneous. 
The actual cost of transporting any given amount of traffic is 
increased instead of being diminished by an unnecessary 
duplication of the lines capable of transacting such business. 
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It is never economical to build two railways to do the work 
that could be as thoroughly performed by one. Although 
rates may be reduced, or accommodations increased for a time, 
on account of the rivalry engendered by competition, it usually 
happens that either both companies become so seriously crip- 
pled that neither can fully provide first-class accommodations, 
or that a combination of interests is finally effected which aims 
at securing a return for all the capital invested, so that the 
public is, as far as possible, finally made to pay for the un- 
necessary outlays which were unwisely authorized. 

Serious wrongs against individuals are also inflicted when 
real estate is appropriated in defiance of the will of its owners, 
for railway lines which cannot be promptly finished, or which 
are in reality unnecessary.. Part of the incidental compensa- 
tion which every land owner should receive is the opportunity 
of using the line which passes through his property after it is 


in a completed state, and in the cases where enterprises are so 
ill-timed or injudicious that such completion is indefinitely 
postponed after the country is disfigured by deep cuts and high 
embankments, injuries are inflicted against which the present 
system does not afford sufficient protection. The justification 
for a grant of the right of eminent domain to a company 
hinges on the conviction that the end proposed is an over- 
riding public necessity and that it will be achieved. Free rail- 
road laws, as they are commonly administered, do not furnish 
sufficient safeguards in reference to either of these points. An 
increasing disposition is manifested in a few states, and notably 
in Massachusetts and New York, to increase the restrictions 
imposed on applicants for railway charters, and to extend the 
list and scope of the inquiries made into the standing and 
ability of the organizations which propose to construct new 
railway lines. 
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RATLWAY MISFORTUNES. 


HILE the early portion of the seventh decade had been the 
most fortunate period ever known, in a financial sense, 
for a number of the northern railways, a considerable portion 
of the eighth decade was a peculiarly disastrous era. They 
encountered popular antagonism which crystalized into hostile 
legislation; a shock was given to public confidence in matters 
relating to their management which, in combination with 
other adverse influences, led to numerous bankruptcies and 
receiverships; fierce rivalries found expression in protracted 
and damaging rate wars; the charges for many classes of rail- 
way services fell to unprecedentedly low figures; and a long 
train of disasters finally culminated in the destructive riots of 
1877. 

It would be impossible to fully describe all the calamities 
that occurred. Titanic industrial and monetary forces were 
engaged in conflicts scarcely less stupendous, in their way, than 
the clash of armed hosts during the previous decade. Exactly 
what they meant, how they came about, how far they extended, 
and how a better state of things was restored, can scarcely be 
fully comprehended. Many of the proceedings were of a pe- 
culiarly American type, and some were an outgrowth of a com- 
bination of influences predominating a few years after the close 
of the war. 

Underlying everything else was an irredeemable paper cur- 
rency, which made the question how soon specie payments 
should be restored a leading issue for years,—one large body 
of men, and especially owners of national bonds, striving to 
hasten such a restoration, and another large body, especially 
those who were deeply in debt represented by obligations con- 
tracted when gold commanded a high premium, endeavoring 
to retard it, while many active business men believed that 
their fortunes depended upon the decision reached on this 
momentous issue. Enormous public, private, and corporate 
debts had been suddenly created, the burden of which might 
be borne with comparative ease if the country was flooded 
with greenbacks, while pecuniary ruin was inevitable in many 
quarters if the touchstone of gold was too quickly applied. 
Great transitions had occurred in the prospects of many agri- 
cultural districts and manufacturing enterprises, and in con-. 
nection with numerous avocations producers had become more 
numervus than consumers. Bright expectations had been dis- 
appointed; it was found that many things which had glittered 
were not gold; a scape goat was in demand; and there was a 
strong disposition to press the railway system into that unde- 
sirable service, which was strengthened by the fact that some 
of the proceedings connected with its development or manage- 
ment had at sundry times and places furnished legitimate cause 
of complaint. 

The three most important of the events of the early por- 
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Granger legislation, and the Jay Cooke panic. It is not im- 
probable that there was a considerable amount of logical con- 
nection between these events, but just how far the business of 
constructing land-grant roads was pushed so rapidly as to in- 
flict temporary injuries on irate farmers, thus inciting Granger 
legislation, and how far Granger legislation led to a loss of 
confidence in north-western railway enterprises, which pre- 
cipitated the Jay Cooke panic, cannot be stated with precision. 
There is an influence affecting such matters which rarely re- 
ceives the consideration it merits. It is the effect of unduly 
increasing the productive power of any great interest at a time 
when means for disposing of the additional surplus have not 
been devised, and it is possible that the available agricultural 
area of the west and north-west had been expanded with so 
much more rapidity than corresponding markets for surplus 
products had been created that the most powerful cause of the 
distress and agitation of the period might be traced to this 
single source. It certainly was one of the factors of the unfor- 
tunate situation, acting in conjunction with the strain pro- 
duced by the effort to resume specie payments. 

The practice of using donations or grants of land, to be earned 
on condition that a railway should be constructed on a par- 
ticular route as a basis of credit for such construction, had been 
well established during the sixth decade, and some of the ope- 
rations of this description, after encountering a certain amount 
of financial difficulty, had been attended with remarkable suc- 
cess. It was claimed that through a land grant the entire cost 
of construction might be defrayed, the proceeds of the lands 
sold eventually paying the principal of bonds, and the stock- 
holders finally owning an unincumbered property for which 
they had paid nothing. The civil war temporarily interrupted 
activity in this direction, but it was no sooner ended than ope- 
rations were resumed with redoubled activity. This country, 
unlike all others, has so large a body of men trained to the 
business of building railways, and more or less familiar with all 
the legal, engineering, mechanical, and financial tasks involved 
in this pursuit, that such labors may be regarded as one of 
the greatest of the established American industries, liable, it is 
true, to notable fluctuations, but still being pursued, with vary- 
ing degrees of activity, at nearly all times, by a considerable 
number of trained contractors, engineers, projectors, financiers, 
manufacturers of rolling stock and railway supplies, laborers, 
and other parties. Many representatives of these classes, whose 
energies had been largely diverted to warlike channels during 
the first half of the seventh decade, eagerly embraced opportu- 
nities for returning to their favorite pursuits after the war was 
over, and the Pacific and land-grant railways, together with a 
variety of new southern and south-western and other schemes, 
afforded extrordinary facilities for gratifying their predilections. 


tion of the eighth decade, in exceptional bearing on railway | According to the stock exchange standard, railways generally 


affairs, were 
29 


had become valuable properties. Leading land-grant roads had 
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been financially successful, and there seemed to be no good 
reason why the methods their managers had pursued could 
not be successfully applied to any remarkably fertile region; 
and whether railways proved to be permanently paying enter- 
prises or not, methods had been devised in connection with the 
construction of the Pacific and other roads which rendered it 
reasonably certain that the creation of important new lines 
would yield a handsome profit to the controlling spirits of such 
undertakings. The press, the public, politicians, state legisla- 
tures, and Congress, instead of endeavoring to interpose obsta- 
cles to the rapid development of the schemes of the period, 
generally went to the opposite extreme, and in many quarters 
their promotion was habitually advocated as one of the highest 
of patriotic duties. A national movement of this description 
is apt to expand into gigantic proportions, especially while it 
appears to furnish opportunities for profit to many classes, 
including tens of thousands of settlers, who flock to the new 
regions, where they can obtain farms by a real or pretended 
compliance with the provisions of the homestead act; to hosts 
of adventurers, who aim at becoming the founders or leading 
inhabitants of new towns and cities that spring up with magical 
rapidity, and to politicians, state legislators, and congressmen, 
who receive tangible representations of a share of prospective 
profits, as well as to railway projectors and constructors, and 
their indispensable allies and assistants. 

It is, therefore, not surprising that several hundred millions 
of acres of land were granted by Congress to aid railway con- 
struction, and that of this amount a considerable quantity of 
land was sold, while other large quantities remain unsold, and 
the title to enormous areas remains in the Government, sub- 
ject to actual or threatened revocation. In addition to lands 
in the territories granted directly by Congress there was a con- 
siderable quantity of land granted by Congress to the states, 
which was subsequently granted by those states to railway com- 
panies, and some of the states, especially Texas, held large bodies 
of land in their own right which were granted to railway com- 
panies. -The magnitude of land-grant railway legislation which 
had been effective to the extent of securing an actual transfer 
of title to railway companies, and the amount of sales of land, 
in 1880, is stated in the census report on railways for that year. 
This table shows that there was then a wide discrepancy be- 
tween the quantities of land theoretically or conditionally 
granted to companies, and the amounts for which they had 
actually received a title. For instance, the grant to the North- 
ern Pacific was, in round figures, for more than 50,000,000 of 
acres, while the amount reported in 1880 is set down at 
7,743,870.03, acres, and although the main line has been sub- 
stantially completed since it has continued to be a debateable 
question in Congress up to 1887 whether the title of the com- 
pany to the chief body of the lands originally granted shall be 
forfeited, and sundry bills have been introduced which aimed 
at forfeiting this title on the ground that the road was not 
finished within the time originally prescribed. Several grants 
to other companies have been finally forfeited for various rea- 
sons, including the refusal, in some instances, of companies to 
accept them on the conditions prescribed, and the failure, in 
other instances, to make any show of vigorous activity what- 
ever, in the way of promoting construction, within a reason- 
able period. The actual amount of sales of land, derived from 
state or national land grants, up to 1880, as stated in the census 


report of that year, was as follows:— 
: ———Amount of sales, — 
Corporation. U.S. govern- State 
ment grants. grants, 
European and North American......... eens $63,328 61 
Flint and Pere Marquette...... aes * 3,132,991 43 rane 
Grand Rapids and Indiana............. 3,144,832 68 ieee 
Mobilefand) Girard si ccjsieleicsier seis elclsce a 18,270 90 Worwiste 
Mobile and Ohio...... AGnre aac qnensoen - 476,611 58 sieletaiole 
Vicksburg and Meridian ...... Baier. 2 OK 80509800 mien ees 
Chicago, Burlington and Quincy........ 3,430,572 05 sectors 
Chicago'and North-western..........5.. °° | eek ue 283,166 42 
cs " es Fo OE Cemy Me NO Dayar 150,901 49 
ae ss PAN AD seleees 3,600 69 
Chicago, Rock Island and Pacific....... 25738;802) 93 ee PY ei ees 
Chicago, St. Paul, Minneapolis & Omaha. dobooo 412,746 48 
: ts ‘“ alle tag 362,623 90 
Des Moines and Fort Dodge.......... 58 50,602 00 Se cSislere 


————-Amount of sales -——— 


ae ee a Meee 
Hannibal and St. Joseph.......--+++++ Sivscwte $5,100,873 13 
Illinois Central.......... a eae iotorseontse oe ee egos 23,703,035 64 
Towa Falls and Sioux City ......+..++- fat) Baseacs 1,991,042 42 
Missouri, Kansas and Texas.........--- 1,952,126 15 312,661 84 
St. Louis, Iron Mountain and Southern. 1,042,591 14 aisiasree 
St. Paul, Minneapolis and Manitoba.... 1,209,928 GOP ace 
St. Paul and Sioux City..... RRC GEE a ee a SDT 2,070,928 74 
Stillwater and St. Paul....... babu pote ns 59,204 89° ease 
Western (of Minnesota).......+ Rai Ae eee alee 65,463 27 
Winona and 8t. Peter.......--eesesee-s WA DS iD een 
Wisconsin Central......2:..<sss0 eeeiiae 203,489.76 = 7 Wie aie 
Wisconsin Valley.........-« pinta oleicio/sha mn Re eee 175,826 18 
Little Rock and Fort Smith...........- 1,043,885 SG sins we 
Memphis and Little Rock...........++- 156,179 63.) eeieiiass 
Vicksburg, Shreveport and Pacific...... 70:620) 29 eet 
Atchison, Topeka and Santa Fe......-- se eeeee 7,342,912 71 
Burlington and Missouri River(in Neb.). 8,148,446 81 ws wee 
Central Branch Union Pacific.......... 800,000 00 = enn eee 
Central and Montgomery...........e66- seen 17,280 00 
Central! Pacticstmsccnccanssanieoe clases ne A, 285,410 i330) ee meso er 
Corpus Christi, San Diego & Rio Grande. Bicoeeie 42,292 90 
BastiLine and wked. Rivers: c.rasnsiccics oo) ly bn eemale 82,024 O4 
Henderson and Overton............+.. AAC 20,736 00 
Houston and Texas Central. cvecemsices) 0) ieesieiie 54,720 00 
Northern Pacitic ce criss sisi ie aye eataiats 10:481 AS89179 ee eectacte 
Omaha and South-western.............. yo, s1aIGte 27,898 81 
Oregon and California... s2 s\n a a ciee 216, 14704500" eae acer 
Southern) Pacific: ca. osreeisies J adowies ote OLTI255),89. Bais ccatoes 
‘Texas anid) PACH  :0.0is.s's:s siseyeih Ooi ieloietet a eee 181,677 64 
Windom) PAclicsiys esis eritae tote seen 6.993708 090s a eee 
Waxahachie l@ a jecc sts cte scesceserelsloicterste.sloi nn steals 7,944 58 


The only companies reporting more than one million acres 
of lands granted by the United States government, and unsold 
in 1880, were the following: Mobile and Ohio, 1,038,998.84 acres; 
St. Louis, Iron Mountain and Southern, 1,182,625.86; St. Paul 
and Duluth, 1,276,138.26;-St. Paul, Minneapolis and Manitoba, 
2,769,584.86; Winona and St. Peter, 1,315,571.50; Central Pa- 
cific, 11,045,705.46; Northern Pacific, 5,347,859.40; Oregon and 
California, 2,465,142.93; Southern Pacific, 11,684,536.60; Union 
Pacific, 10,431,561.38. The only companies which reported 
more than one million acres of grants received from states, 
unsold in 1880, were the Atchison, Topeka and Santa Fe, 
1,826,835.31; Galveston and Camargo International, 8,604,480; 
Houston and Texas Central, 5,203,520; Texas and Pacific, 
4,755,862; Texas Trunk, 3,584,000, and several other Texas 
railway companies, whose grants had not been located or 
patented. 

The following statements of the amount of railway construc- 
tion which had been secured by land grants in each state or 
territory and of the amount of land granted and certified, up 
to 1880, were published in that year:— 


Mileage Constructed Through Land-Grant Aid. 


States and territories, Miles 
Alabama. .jeisisislete ae mspeiaas!efisetoae exe Ssrareieaniceusrmseuteiscae syerfetes 822 
ATISATISAS s (eieiciciossyo is Cele eee ejeps' sim, Slee, fo \sasnsis 9.016] <petesoieieye <r 575 
California atc ove s,s tered hasresciareleis ie PRET a ee RE SE 1,228.89 
Colorado....... syevejoherateperatet err ereiere sto:eibs9] sitions halnapejne eres etee eee 298 
Dakotareesases eee 's sie nisls sisisielecieosiasea eieie niet eee tateee Teer 196 
Florida, sso Ra teeter ee ee ee wines eer aie oak 
TMi ois). A008. EL Se ae. See hs Se eee 705.72 
Indidn Territoryiieca. pete ease ae ee 155 
LOW Sesisiaynace/Sioioraisajs .wraiels pega ettnae ter> raeeena cee pea eee ¢--4,580 
KANSAS, 3161-1016 « USOC ATO O DOT CA Atos Bore honwone 1,654 
TOQUISIANS 50.5 asi cmceatechen eb eee suet e eae eee Ener 152 
Michipantecroaenesiehirnicnerees afolsior etsy sioieiote ate) aVeler sinister eee teins 1,005 
Minnesotareaneceeeasetiier Solas onude Haanicon bb opuacessadans 1,745 
Mississippi...... No.9 slele cies evoleininiorsiere sacle ater olecre oe arete eee nee 406 
Missourig.cerinesieenies oe Sales nates a Siole erovelel wtalera meats sere cee 703 
Nebraskana3: 2208. Jasna eee ae a eerenenerete eeemepered 832 
Nevada......... 6 sratalehcigiet ats. atepeueteteiate Sodio comodo nenc stiie siasiate 460 
OREGON sss he cto sjelssors PT OIOe CTC teereeve ie ieinielaroislecoe sierstnierevia a Saat 
Texas (where there are no United States lands)............. - 9342.87 
Uta vislsie cum sn strgse eater erence eee aitaevtroer seouesnode 6 Prt) 
Washington artcecccrreeeeee tee 9.6 Sleiwisia/ are vis alSyolelhersiemtertepn yee . 106 

| Wisconsin... am eietavateleievetsiaye BACON IOC 6. JOD OOSGOR Sleisinipieicisieterelerne 533 
WY Onan gs). Sclcrasieieacre sees ieee eee ae ete een a ee - 400 
Total yescucre concer Sarchviswte asin ween eee ceeeeeee-oe05614,628,48 


Number of Acres Granted and Certified. 


States. Acres granted. Acres certified. 
INI OS arceeetseaterets Deedeceecesecoescses 2,095,058,00 2,595,053.00 
MISSISSIPPI Sloss cleiee eterein Biel elalereiolerevarerciess 2,062, 240.00 935,158.11 
ALA AI 8. en \atel etal olais'e eiefelsisteielolaiersislaiyietsivieie 2,579, 120.00 2,829,545. 86 
IOTACLA siols sshelere i) ars iotasis afete eral isicdcs ecaseis 2,360,114.00 1,760,468.39 
MOUISIAN Ash ee tentacle ce ciserelse : arelsicre - 1,578,720.00 1,072,405.45 
PAST CATUSAS asters. cisteraelavejeyereiaraceie's/6 2/0ls/a,a sisvalove 4,878,149.14 2,376, 130.63 
IMISSOUMT Naess oecage ese center e ne sik s 2,985, 160,21 1,828,005.02 
TOWatieviclese ceo vles sees aferclats ate aierele sietetsiets 6,795,527.31 3,940,270.75 
Michigan Seiecec ase cate ene rea onees 4,712,480.29 3,228,987 09 
WWASCONSID Met thaacnrcenics Srmiciemmrrnns 4,808,436.07 2,672,803.56 
MIN NOS OLR sfarars <iei cies ,e:40varea vieteeis, are ensresiiie - 9,992,041.95 6,925, 351.19 
CATISAS rapa tava cress austarcvorlsimiayehersiaisienciesieahe 9,370,000.00 8,851,536.28 

55.717,041.97 34,015, 715.33 
Corporations: Pacific railroads.......... 159,486, 766.00 8,831,687.79 
AL Otalna. eae sine We aodenynay ++ +215, 203,807.97 42,847,403,12 


Number of Acres of Land Granted by Congress for Railroads Each Year. 


Year, No. of acres. | Year. No. of acres. 
NSSO Re warace evel snore pmeren MeN OL LE MeL SOD ictas cei a valevareievers 128,000 
VSO sire losers aaTeMlerereietew 7s 2,280; 635 AD866c.. weasels eswclacels 64,902,000 
US55 sce sasejeeie Sioa eseleteYomt Fe OOO NT dL, | ASG Lejararereielovernetierele tere 100,000 
OS eS arisacapaceue. TZ 0833295 \wABEO sr cre:a0 sarsiejaaee «.--» 1,100,000 
i heliy (AS Rerto ons eiinie oie oie 47126638 Wil 870 nse.cce aeweeheeecee 2,741,600 
MSO Diretcce ctalatetate aieieis oer 15,345,166 | 1871..... Wisvateies aliscalelorete 24,152,515 
PSGS ce folemotess cs ceie's 4,430,000 — 

BGS wee ate clone operas acisio 50,787,579 Total. os scesisisvess 187,785,250 


It will be seen by the statements of amount of land sales 
that in a few cases, and notably in that of the Illinois Central, 
the receipts for land represented large sums; but, generally 
speaking, revenues from this source did but little to pay either 
the cost or even the interest on the cost of the land-grant roads. 
The financial facts of the entire land-grant construction of the 
country present a notable contrast with some of the theories 
ventilated on this subject. Speedy success was the exception 
rather than the rule; disastrous failures were numerous; and 
the grant of large quantities of land to aid construction had 
two effects which helped to precipitate a crisis, viz.: First, a 
wide extension of the practice of attempting to build railways 
without any substantial basis of cash capital legitimately paid 
for capital stock in sums approximating to a considerable 
percentage of its nominal value; and second, an effective en- 
couragement of attempts to construct railways over numerous 
routes at periods when it was practically impossible to attract 
a sufficient amount of traffic to earn interest on cost, or even, 
in some instances, operating expenscs. The waste of capital 
involved in building railways before they were needed, became 
doubly injurious when the chief effect of efforts to attract 
population to their lines was to stimulate the overproduction 
of the surplus breadstuffs and provisions upon which many 
western and north-western states relied for the payment of 
pressing obligations. Some of these obligations, in turn, had 
been contracted for the purpose of aiding railway construction, 
especially those represented by taxes imposed to meet the in- 
terest on bonds issued by towns and counties to promote the 
construction of new lines, and there were also some individual 
subscriptions to railway stock by farmers whose ventures in 
that direction had been decidedly unprofitable. 
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EFFECT OF LAND-GRANT RAILWAYS IN HASTENING SETTLEMENTS. 


The following extract from an address delivered by Mr. 
Drake, a president of a land-grant road, in 1876, gives some 
interesting experiences:— 

“About six years ago,” says Mr. Drake, “I went out with my 
engineer to locate a road in the southern part of Minnesota, to 
Sioux City, in the northern part of Iowa. We traveled with 
our camp equipage, because there were no houses there. We 
traveled as far as thirty miles at times without seeing the ves- 
tige of a human habitation, or a person, over, perhaps, as fine 
a body of land as there is under the sun. We camped out at 
night, lived on the provisions we carried with us, and often 
found ourselves in places where there was not a tree for thirty 
miles, or a stick or switch large enough to hitch a horse to. A 
herd of antelopes during the day roamed around us for a dis- 
tance of forty miles, in sight of which we drove every hour or 
two. That was in the south-western part of Minnesota. In 
the north-western part of Iowa, a state with over a million 
people, I have traveled for thirty miles without seeing a soli- 
tary habitation or human face. I am happy to say, or, rather, 
unhappy to say, that one of those counties has been since 
organized, and has made a debt of $250,000 for the land-grant 
roads to pay. We all know that railways, particularly 
those built during the war, at the expense at which they were 
constructed, could scarcely be built with any hope of profit 
through the sparsely settled parts of our country. Take 
the case that I have cited in Minnesota, of the St. Paul and 
Pacific road, a road that I was first indirectly connected with. 
For probably 150 miles upon that road there is now a dense 
settlement for a prairie or new country, sending off from a 
single station from one to three hundred thousand bushels of 
wheat, where four or five years ago there was not a settler, and 
where, to this day and for all time to come, it would have re- 
mained unsettled but for that railway. .“ Scarcely a road 
in Minnesota would have been built, but for land grants. We 
had a prairie soil, stretching off for more than one hundred 
miles, and along the road which I represent there is not a cord 
of wood to-day, except what has been planted by the railway 
sinceit was located. We passed through township after township, 
and mile after mile, and not a single acre of land, that had been 
surveyed for years—the finest land under the sun—not one 
single acre had been taken by anybody. We commenced build- 
ing the road, and before it was graded almost every acre, except 
the railway grant, was taken up on the theory of actual settle- 
ment, but which theory was very much abused, of course. The 
homestead, and particularly the pre-emption laws, the soldiers’ 
claim law, and the tree claim law were all very much abused. 

A little incident occurred to me which I may relate. I hap- 
pened to be riding over our road to Omaha with a late Secre- 
tary of the Interior, when he turned to me and said: ‘Mr. 
Drake, why is it that these lands are not settled up? As far as 
the eye can reach there isn’t a single man to be seen here.’ 
Said I: ‘Mr. Secretary, the evidence exists in your department, 
under oath, that every even section of this land is taken up, 
and has an actual settler upon it.’ To his question what I 
meant, I replied: ‘These are pre-emptions, taken up by actual 
settlers, and sworn to, and you have granted patents in your 
office to them,’” 


RAILWAY PANIC OF SEPTEMBER, 1873. 


S there had been panics in 1854 and 1857, which were 
attributed mainly to an undue amount of railway con- 


struction, but which, in the judgment of many persons, were’ 


caused largely by the imperfect nature of the banking system 
existing in those years, and especially by the effects of an 
actual or threatened suspension of specie payments on all 
business affairs, so there was in September, 1873, a panic which 
injuriously affected many persons and interests that was re- 
garded chiefly as an outgrowth of excessive or premature rail- 
way construction; and it occurred at a period when specie 


payments had been suspended for about a dozen years, and 
there was no expectation of speedy resumption, and when the 
national bank system was in successful operation. This is 
frequently called 
THE JAY COOKE PANIC, 

because it commenced on the day the failure of the firm of 
which he was the head was announced, which was September 
18th, 1873. This failure was of much more consequence than 
the downfall of ordinary banking houses, because Jay Cooke 
had been the leading negotiator of the enormous loans made 
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a 


by the United States government during and shortly after the | 
war, and because he had subsequently assumed the task of 
disposing of the bonds necessary to procure the means for 
constructing the Northern Pacific Railroad—this sum being 
estimated, in round numbers, at not much less than one hun- 
dred millions of dollars—and it was on account of the failure 
of this firm to sell such bonds as rapidly as means were re- 
quired for construction at the rate it had been progressing, and 
its advance of firm funds and deposits to mect such expendi- 
tures, that the failure occurred. On the line of the Northern 
Pacific there had been constructed in 1870 114 miles, in 1871 
114.23 miles, in 1872 165 miles, and in 1873 136.50 miles—a 
total of 529.73 miles. No new construction whatever is re- 
ported in the three succeeding years of 1874, 1875, and 1876. 
In 1877 the new mileage reported is 31, and in 1879 54 miles, 
making the total amount for the decade 614.73 miles. The 
rapidity of the progress made to the end of 1873, and the 
extent to which further proceedings were delayed, are indicated 
by these figures. But they furnish an inadequate idea of the 
magnitude of the undertaking or the extent of the financial 
and industrial derangements caused by the panic. 


PREMONITORY SYMPTOMS. 


Before September 18th, 1878, there had been a notable de- 
cline in the price of many stocks, as compared with quotations 
in the early part of that year. Tight-money spasms had 
occurred, and the rates for carrying stocks about the Ist of 
April had been quoted as high as from # to 1 per cent. per 
diem. This influence, a growing feeling of distrust, and a su- 
perabundance of railway securities, had caused in a great num- 
ber of stocks about as large a decline from January Ist to Sep- 
tember 18th as that which followed the panic. There was also 
a financial failure announced on September 17th, which did 
much to precipitate the crisis, as on that day the paper of the 
New York and Oswego Midland Railroad was protested. The 
following description of the effect of this disaster was published 
by the New York Tribune in its money article relating to the 
events of September 17th: “There was a dreadful sweeping 
away of stock margins to-day, the depreciation covering the 
entire list, and showing a decline from the closing quotations 
of last night to the lowest points reached to-day of from 4 to 7 
per cent., and averaging about 24 per cent. There will 
no doubt be a general overhauling of brokers’ ledgers to-night, 
and the mails will go out freighted with letters calling for more 
margins. Of course, many may be unable or unwilling to re- 
spond, in which case their stocks will be forced upon the market, 
and sold for what they will fetch, the tendency of which will be 
to still further depress prices. The banks are holding 
their money fast for their own protection, and next for that of 
legitimate trade, that the whole business of the country may 
not be demoralized for the sake of a few wildcat railroads and 
wildcat bankers, who lend their name or their cash by the 
million to companies who have no immediate resources. It 
will require the utmost caution on the part of our leading capi- 
talists and heavy security owners to avert a panic, and perhaps 
a crash like that of 1857, The minds of capitalists and ope- 
rators are surcharged with distrust, and the air of Wall street 
with rumors, started generally in the bear interest, of failures, 
defalcations, and of disasters dire.” 

This being the reported condition of affairs on the morning 
of September 18th, the effect of the announcement of the failure 
of Jay Cooke & Co. may be more easily imagined than de- 
scribed, especially as it was followed, after a very brief interval, 
by the announcement that banks and firms in various cities, 
with which Jay Cooke was closely identified, had also failed, 
and that a similar disaster had overtaken several prominent 
New York capitalists, who were actively engaged with two 
other railway construction schemes. On the 19th of September 
a series of other important failures were announced, and by the 
20th the panic on the New York Stock Exchange reached such 
alarming proportions that it was considered necessary to close 
the Exchange, and suspend all formal dealings, a suspension 
continued until the end of the month. 


FLUCTUATIONS IN RAILWAY STOCKS. 


At the Philadelphia Stock Exchange, on September 18th, the 
opening prices for Pennsylvania Railroad stock was $53, and 


the closing price $49}, and on the following day, September 
19th, the closing price was $442. The opening price for Phila- 
delphia and Reading, on September 18th, was $54, it fell during 
the day to $51, and closed on the following day at $493. During 
the remainder of the year there were unusually violent fluctua- 
tions in the quotations for Pennsylvania, which fell at times 
below $41, but generally reacted, to some extent, quickly. The 
last reported sale of the year 1873 was at $472. ; 
In the New York Stock Exchange the prices of stocks during 
September, 1873, include the following fluctuations:— 


High. Low. 
Chicago, Burlington and Quincy....-.+.++++++- oehele eats 983 90 
Chicago and North-western...... dius eislale = elorrisi« Seccpence 642 40 
Chicago and Rock Island.......-+-sse+seeseeeeserereees 108% 86 
Columbus, Chicago and Indiana Central.......+.--+-++- 312 19 
Delaware, Lackawanna and Western....-- «+-+++-+++++> 1004 86 
Mitl@neteteiterterees eich Mice Malate i elerMaverereTeselelere'e s siete islam nists 59% 502 
Harlem... ccs a Seicorek de sien wale siaepcins sieeetia eerie 1304 90 
Hannibal and St. Joseph.........+eeseeeeecceceeee ence 372 19 
Lake Shore... .cscvcsscscccccvncescescccccrscccvcesces 93 73 
Michigan Central.......cecsscecscecrerecerssserecscers 902 80 
Milwaukee and St. Paul..........e-ecseeeecsereceercece 51 30 
New Jersey Central.....--sesesecersescee cececeecrecces 102 (912 
New, WorkeCen tral, .6i.s.000:sn00% vices deisicwi veel oe -pacnes 1052 89 
Ohio and Mississippi.....-...-ecescererseceseceeceeeens 392 264 
Wniom PAacCiAens: 5 «1s cwismnacselasie aeiasietle iclieie slemiesmeyree <4 274 16 
Toledo, Wabash and Western....-+.seeceesereoeee cove 704 383 


OF THE GENERAL EFFECTS OF THE PANIC, 


the United States Railway and Mining Register, of September 
27th, 1873, says: “The panic of last week has resulted in a 
standstill of financial houses, giving a rude check to the east- 
ward movement of the grain crop and the foreign steamship 
freight business outward, and threatening manufacturers who 
deal in wares used for transportation. The Paterson locomo- 
tive shops, for example, have reduced their force by a thousand 
men. The suspension of four or five heavy banking 
houses has caused a virtual suspension of the national banks, 
who see fit to mark all large checks good, and only pay out 
small amounts of currency to enable artisans, &c., to pay their 
employés.” In its issue of October 4th, 1873, it said: “The 
panic has passed, but its effects persist. Currency has been 
drawn from every bank and savings fund, to be distributed 
through the country. Certified checks take the place of 
greenbacks for the time being; and are being considered a par 
currency; bank notes are at a premium of 2 to 3 per cent., and 
have been sold as high as 5. Gold is flowing in from England, on 
account of the paralysis of exchange paper; yet it was quoted 
at 115 a week ago, and had only fallen to 1103 on Thursday. 
This represents about 108 as to certified checks. The scarcity 
of currency seriously affects manufactures. Some of the rail- 
ways in progress have been stopped. The Bergen Hill work 
of the Delaware, Lackawanna and Western Railroad, for in- 
stance, is suspended, throwing 400 men out of employment. 
The Danforth Locomotive Works, at Paterson, New Jersey, 
work two gangs on alternate days. The Morris and Essex 
Railroad discharged 150 men on Tuesday. Atkins’ Fischbach 
rail mill at Pottsville suspended work September 30th, setting 
200 men idle. The European bourses are beginning to sympa- 
thize with ours. On Thursday trade and speculation in Berlin 
were at a standstill and a crisis was expected. The Bank of 
England has advanced its rate of discount.” 

In its issue of October 18th, 1873, it says: “It was to be ex- 
pected that the shock to speculation, the failure of bankers, 
and the disappearance of currency would embarrass manufac- 
turers, but few anticipated the re-exportation of millions of 


‘dollars’ worth of silks and wines and articles of luxury back to 


Europe, the general reduction of orders for work, the running 
of many factories and shops on half time, the dismissal of rail- 
way operatives and employés, and the cutting down of wages 
from 10 to 20 per cent. The working population had no inkling 
of the approach of such events, and are alarmed and indignant 
at probable consequences. Rolling-mill wages have 
been reduced from 10 to 15 per cent. at several of the largest 
works, and many mills expect to suspend work altogether for 
lack of orders. Over two hundred men employed at car works 
in Jersey City have quitted work, it is stated, because the com- 
pany has paid them no wages for two months. It was reported 
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on Thursday that the Louisville shops were dismissing many 
of their workmen, and that the Nashville operatives say they 
have not been paid off fortwo months. The rolling mills have 
resumed operations after a week’s suspension. The Ohio Falls 
Car Company has suspended work until all accounts are settled 
with their railroad debtors. The banks have resumed currency 
payments.” 

In addition to the indications given above of the effects of 
the panic, one of the most important was the sudden lowering 
of the standard of railway credit at home and abroad. It be- 
came almost impossible for several years to borrow consider- 
able amounts of money to be used in new railway construction. 
The credit of established companies, which were engaged in 
extensive undertakings, was seriously impaired. The securities 
which had been issued for work actually done on new lines fell 
to a merely nominal sum, and in some instances they could 
scarcely be disposed of at any price. The amount of new rail- 
way construction in 1874, and during several subsequent years, 
fell far below that of 1878, and except in connection with enter- 
prises so far advanced that comparatively small sums were 
necessary to insure completion, short lines, and narrow-gauge 
projects, which suddenly gained favor on account of their 
alleged cheapness, the work of building new lines was sus- 
pended or abandoned for several years. 


NATURE OF THE NORTHERN PACIFIC PROJECT. 


While it is probable that many causes contributed to the 
panic of 1878, there can be no doubt that the most prominent 
was the large amount of new railway construction progressing 
during several years previous, especially that portion of it 
which was in districts where traffic was insufficient to pay in- 
terest on the cost of completed lines or divisions. The Northern 
Pacific was the most prominent and important representative 
of the American land-grant roads and land-grant methods of 
construction, and the disaster which overwhelmed Mr. Cooke, 
and greatly reduced the nominal value of the bonds he had 
sold to the extent of about a score of millions of dollars, illus- 


{ 


trates more fully than any event which has ever occurred in 
this country the perils that attend extensive land-grant projects. 
What they were, in this instance, was clearly stated in a report 
made at Berlin, in November, 1871, after an elaborate investi- 
gation of the line of the Northern Pacific and all matters per- 
taining to it, by Herr Haas, a German engineer, who had been 
engaged by German capitalists to report on the question whether 
it would be advisable to make investments in the Northern Pa- 
cific bonds. The report states that the company proposed to 
issue bonds to the amount of $100,000,000, which sum was in- 
tended to provide means for constructing about two thousand 
miles of railway. Its estimated cost, including necessary ap- 
purtenances, and interest on capital during construction, exclu- 
sive of earnings, was $85,277,000. The amount of the land 
grant to be earned was about 50,000,000 acres. All this land 
and the completed road were mortgaged, and held in trust as 
security for the payment of interest and the redemption of the 
bonds, and two of the questions answered were as follows: 
“Does the finished line offer the necessary guarantee that the 
net profit of its income will yield the sums required for the 
half-yearly payment of the stipulated rate (7.80 per cent.) of 
interest on the bonds? Will the sums realized from the sale 
of lands suffice to redeem the bonds within thirty years?” 
These important questions were both answered in the nega- 
tive, and detailed reasons were given for the conclusions, which 
display much good judgment and correct reasoning. The point 
to which most importance was attached was that after the com- 
pletion of the line there would bea period during which the 
company would not be able to earn the interest on the cost of 
its line by profits from operation, and chiefly on this account 
European capitalists were advised to decline participation in 
the enterprise. 

A similar danger attended various other land-grant projects, 
and experience has demonstrated that the losses incurred by 
operating a road that does not earn interest on its cost during 
a series of years goes far to counterbalance advantages derived 
from land grants. 


GRANGER LEGISLATION—RAILWAY COMMISSIONS. 


UT of the rapid development of land-grant roads and 
various other influences grew granger legislation. It was 
the commencement of a new form of legal antagonism to rail- 
way property, or at least an assertion of the right of state legis- 
latures or commissions to definitely prescribe the charges that 
should be imposed for railway services, after the roads had 
been constructed with the understanding on the part of those 
who furnished the means for such construction, that the right 
of making rates was vested in the railway managers. 

This movement was chiefly the outgrowth of an irate and 
discontented spirit among the farmers of the states of Illinois, 
Wisconsin, Iowa, and Minnesota, acting in unison as members 
of an organization called the National Grange, which was first 
started in 1867, suddenly became popular in 1872, and had in 
1874 a reported membership of 1,600,000, with subgranges in all 
the agricultural states, which were specially numerous in the 
states named above. ! 

The central northern portion of the Mississippi valley was 
the theatre of the most active demonstrations, and this was 
the region to which a large population had been attracted, 
during a comparatively short period, by efforts of land-grant 
railways to dispose of their lands, as well as by the general 
course of emigration previous to the war and shortly after its 
close. Transportation charges possessed for its farmers vital 
significance, on account of the long distances over which their 
surplus products had to be moved to reach an available mar- 
ket, and the paucity, at that time, of the manufacturing de- 
velopment of the districts they inhabited. 

Attention has already been directed to the wonderful things 
done by railways previous to 1860 in the way of increasing the 
value of western farm lands and the prosperity of farmers, but 


these benefits had been enjoyed chiefly by residents of regions 
east of the Mississippi, and especially those who lived in states 
located, like Ohio, near the western slope of the Appalachian 
chain. It was obviously more difficult to confer corresponding 
benefits on farmers in states west of the Mississippi like Iowa, 
Minnesota, Missouri, and Kansas; but due allowance was not 
made, by disappointed farmers, for this difference, or for the 
extent to which the advantages of the cheap and fertile land 
they possessed were offset by remoteness from the seaboard. 

During the war and for some time after its close the demand 
for breadstuffs and provisions was so great, and prices were 
generally maintained at such a high level, that industrious 
western and north-western farmers had little cause for com- 
plaint in regard to their pecuniary condition and prospects. 
Discontent became nearly universal under the general pressure 
caused by the additional competition of new farmers, the 
sudden return of a large body of men from warlike scenes 
to peaceful agricultural avocations, the construction of many 
new railways through fertile districts which furnished addi- 
tional farms, and the gradual transition from greenback to 
gold valuations of all descriptions of property while the burden 
of debts remain unreduced. 


THE FAVORITE PANACEA FOR ALL GRIEVANCES WAS A REDUCTION 
IN THE CHARGES FOR TRANSPORTATION, 


and it was part of the granger agitation to aim at securing 
such reductions; first, by the passage of state laws fixing rail- 
way rates, either through commissions or legislative enactments, 
at figures satisfactory to farming interests; and second, by ob- 
taining congressional aid in cheapening through movements, 
either by the improvement of waterways, regulation of charges 
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of trunk lines, or the construction of a cheap national freight 
railway. All these methods found earnest advocates. 

So far as national relief is concerned the trunk lines have 
for years been carrying to the seaboard, from western centres, 
large quantities of western and north-western produce at much 
lower rates than the grangers hoped to secure over land routes 
in 1873, and something similar has happened with a large pro- 
portion of their local rates since traffic has increased and 
numerous mechanical improvements have been made which 
helped to cheapen the actual cost of transportation. But the 
effort to hasten such a cheapening of cost by force of legisla- 
tion, against vigorous protests of the companies affected, and 
without regard for the rights of investors, inflicted a severe 
shock on railway credit. 

THE NATURE OF THE DEMANDS MADE BY THE GRANGERS, 


and their methods of enforcing them, are indicated by the fol- 
lowing resolutions, which form part of the platforms cf various 
conventions held in North-western states during 1873:— 

“That we receive with satisfaction the decision of the Su- 
preme Court of this state (Minnesota) in the case of Blake 
against the Winona and St. Peter Railroad Company, in which 
the court holds, in effect, that the railroads are simply im- 
proved highways, public roads, and that as such the right to 
prescribe a rate of tolls and charges is an attribute of the sov- 
ereignty of the people of which no legislature can divest them. 

“That we will not aid in elevating any man to any important 
public position whatever who will either deny or object to the 
exercise by the legislature of the power to reverse or annul at 
any time any chartered privilege or so-called vested right, or 
any privilege claimed to be involved in any charter to any cor- 
poration, railroad or otherwise, which experience has shown 
is or may be exercised by such corporation or by other similar 


corporations to the detriment of the public welfare, and that | 


we will demand from every candidate for a high executive, 
legislative, or judicial position to whom we accord our support, 
that he shall pledge himself to recognize the maintenance of 
this right by the Government as a sacred duty, essential for 
the preservation of the liberties of the people and the stability 
and prosperity of the commonwealth. 

“That we demand a state law that will pay out of the public 
funds the costs and charges of all suits brought by individuals 
to enforce the laws of the state against railroad companies. 

“That all corporations are subject to legislative control; that 
those created by Congress should be restricted and controlled 
by Congress, and that those under state laws should be subject 
to the control respectively of the states creating them; that 
such legislative control should be an express abrogation of the 
theory of the inalienable nature of chartered rights, and that it 
should be at all times so used as to prevent moneyed corpora- 
tions from becoming engines of oppression. 

“Whereas, The legislature of Illinois, at its late session, passed 
a law defining and providing for the punishment of extortion 
by any railroad companies within this state, fixing the penal- 
ties at from $1,000 to $5,000 for the first conviction of any rail- 
road company; from $5,000 to $10,000 for the second; from 
$10,000 to $20,000 for the third, and at $25,000 for every subse- 
quent conviction, which sums, when collected, shall be paid 
into the treasury of the county in which conviction shall be 
had, for the use of said county; and whereas, upon due informa- 
tion furnished, it is made the duty of the railroad commissioners 
to cause suits to be commenced and prosecuted for said penal- 
ties, at the expense of the state; and whereas, the question as 
to extortion in any such prosecution is one of fact to be de- 
cided by a judge; therefore, 

“Resolved, That the people of this state (Illinois) have a 
remedy for the extortions to which they are subjected by the 
railroads within their reach, and we recommend to the various 
farmers’ associations herein to furnish such information to 
the railroad commissioners, without delay, as will warrant the 
prosecution of suits for the collection of penalties to the full 
extent to which the railroad companies may be liable.” 


DOMINATION OF GRANGER INFLUENCES. 


A full record of the laws for regulating railway charges 
actually passed, and the legal battles which followed their 
passage, would require much more space than is available; but 


some of the more notable features of the granger agitation are 
too important to render an omission of all mention of them 
justifiable. One of the peculiarities was the overwhelming 
pressure they were enabled to bring upon all branches of local 
government. A remarkable instance of this was furnished by 
the defeat at the polls of an upright state judge, when he was a 
candidate for re-election, on the avowed ground that he had 
made a decision which helped to furnish to railway companies 
a temporary barrier against aggressive legislation. Aspirants 
for legislative, congressional, judicial, and executive positions 
considered this as a warning that, for the time being, unyield- 


ing acquiescence in granger demands was the price of the 
popularity necessary to enable them to gain or retain power, 
and they acted in accordance with this opinion, thus virtually 
placing the whole powers of the Government at the service of 
the leaders of the agitation, except so far as restraining in- 
fluences were provided either by state or, Federal constitutional 
provisions, or judicial interpretations of chartered rights of rail- 
way companies, or reactions of granger sentiment, especially 
those based on the discovery that by acting too harshly the 
construction of new lines, which many persons desired, would 
be prevented. ; 
Unlike many of the older states, in which a considerable 
number of citizens were interested pecuniarily in local lines, as 
stockholders and bondholders, the granger states had few of 
such investors; and so far as ventures had been made by their 
farmers, or residents of rural districts, in railway investments, 
they had usually been so unfortunate that the results had gen- 
erally converted the parties concerned into specially earnest 
advocates of legislation hostile to the railways. This last- 
named phase of the subject probably had more influence in 
generating an ultra hostile sentiment than is commonly sup- 
posed. How it grew up can be best illustrated by the following 


STORY OF A GRANGER VICTIM OF RAILWAY ENTERPRISE, 


which was told to a correspondent of the New York Tribune, 
about the time the agitation was at fever heat, by a Wisconsin 
farmer. Speaking of the land-grant roads of that region he 
said:— 

“Do you know how these roads have, most of them, been 


built? In the first place, they got land grants that in some 
counties are worth almost as much as the roads cost. Then 
they sent agents to the counties through which the road was 
to be built, who induced them to vote bonds to the companies 
and take stock; in some instances they provided them a first 
mortgage on the road when it should be completed. Then 
they got bonds from cities, and, in some cases, even from 
townships. Of course the interest on these all has to be raised 
by taxing us farmers. But that is not all. Their agents went 
through the country, and wherever they found a farmer who 
had a few hundred dollars laid by, they persuaded him to buy 
the stock of the road, and pay cash for it. Their argument 
was a very plausible one; they told us that we were paying 
from twenty-five to fifty cents a bushel to get our wheat hauled 
to Milwaukee, and that when the road was completed they 
would carry it for from five to ten cents. The difference would 
be added to the value of every bushel of wheat that we raised. 
Then the road would belong to the farmers, and, of course, we 
were all going to get rich. I took $2,000 of stock in this 
(Chicago and North-western) road and paid cash for it. Buta 
great many of the farmers had no money to spare, and they 
were induced to give the railroads mortgages on their farms. 
They were assured that before the time came to pay their 
mortgages the road would be built and the value of their crops 
would be enough increased to enable them to pay up, and at 
any rate their farms would be enough enhanced in value to 
more than make up for the mortgage. In some cases the 
farmers took stock for these mortgages, and in some the 
ek of a first mortgage on the road as soon as it should be 
uilt. 


Well, now, how do you suppose they treated us? They 
did’nt give the farmers the mortgage on the road that they 
promised, but when they gave them anything it was a second 
mortgage on long time. The first was a short one given to 
| capitalists. That was, of course, foreclosed, the road sold out, 
; and the value of the stock and bonds held by counties, towns, 
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and individual farmers destroyed. I could find you stacks of 
certificates and bonds for which our farmers paid cash or 
mortgaged their places, and which are now not worth as much 
as the blank paper on which they are printed. Thousands of 
farmers were absolutely ruined.” . 

There may be exaggeration in this statement but something 
like the events described probably occurred in connection with 
a considerable number of the land-grant or other roads of the 
granger states, and it is obvious that such occurrences would 
have the effect of stimulating adverse legislation, without re- 
gard to its justice or the rights of non-resident owners or 
creditors of railway property. 


SPECIFIC GRANGER GRIEVANCES AND REMEDIES. 


At the root of all that is peculiar in granger legislation, as 
contradistinguished from other attempts to regulate railway 
charges by law, lies the fact that nearly all the original 
charters of the north-western lines omitted such references to 
maximum charges ag were common elsewhere. Instead of 
saying that the railway managers should have the power to 
establish freight and passenger tariffs provided they did not ex- 
ceed certain fixed sums per ton per mile or per passenger per 
mile, no check whatever of this kind was imposed. This form 
of legislation proved to be a delusion and a snare. Instead of 
permanently giving to the railways the unlimited powers which 
were apparently conferred, and for a time exercised, its prac- 
tical effect was to transfer the period of a legislative exercise 
of a right of regulating charges or fixing maximum rates to a 
specially inauspicious era. This view seems to be substantially 
justified by the fact that the first decision of the Supreme Court 
of the United States in cases involving the validity of granger 
railway legislation says: “It was within the power of the com- 
pany to call upon the legislature to fix permanently this limit 
[of maximum rates] and make it a part of the charter, and if 
it was refused, to abstain from building the road, and estab- 
lishing the contemplated business. If that had been done the 
charter might have presented a contract against future legisla- 
tive interference.. But it was not, and the company invested 
its capital, relying upon the good faith of the people and the 
wisdom and impartiality of legislators for protection against 
this form of legislative regulation.” 

It is obvious that maximum rates prescribed by a legislature 
at a time when the railways to which they are applicable have 
not been constructed, and when the communities concerned 
earnestly desire to promote their construction, and to en- 
courage distant capitalists to provide the means for meeting 
the large necessary outlays, are likely to be considerably higher 
than the maximum rates fixed by a legislature or commission 
after railways have been in operation for some years, and after 
a feeling of hostility to their management has been engendered: 
and, to a considerable extent, the north-western lines were made 
to feel the magnitude of this difference by the marked contrast 
between the detailed schedules imposed by granger commis- 
sions and the character of the limitations that were fixed in 
the charters of some of the railways of older states. A good 
illustration of these differences, as well as of the extreme lengths 
to which some of the granger legislation extended, in the way 
of endeavoring to compel railways to render services for inade- 
quate compensation, is furnished by the following compendium 
of portions of a joint memorial presented by the Chicago and 
North-western, and the Chicago, Milwaukee and St. Paul Rail- 
ways, in 1875, to the Wisconsin ‘legislature, as an argument in 
favor of a repeal of the Potter law, passed at a previous session:— 

“On lumber, per car load, the Potter law allows $25 for 200 
miles, while the Boston and Albany charges $40; the Vermont 
Central, $46; Erie, $37; Great Western (of Canada), Michigan 
Central, Iinois Central, each $38; Lake Shore, $35; Indian- 
apolis, Cincinnati and Lafayette, $56; the Hannibal and St. 
Joseph, $65 per car load. On grain, per 100 pounds, the rates are 
for 225 miles: Vermont Central, 31 cents; Boston and Albany, 
30 cents; Erie, 25 cents; Pennsylvania, 36 cents; Pittsburgh and 
Fort Wayne, 82 cents; St. Louis and Kansas City, 34 cents, and 
Chicago, Burlington and Quincy, 36 cents. The Potter law allows 
22h cents for the service. On agricultural implements, wagons, 
é&c., the differences are most remarkable, in many cases ex- 


ceeding 100 per cent. Comparisons are also made with foreign 
railway. tariffs. The leading railroads in Great Britain are se- 
lected. On flour per barrel, per 100 miles, the English roads 
charge: Midland, 86 cents; North-western, 96 cents; London, 
Brighton and South Coast, 30 cents, and Glasgow and South- 
western, 40 cents. The Potter law allows 28 cents. Upon agri- 
cultural implements the English rates are more than double 
the Potter rates. These differences are still more remarkable, 
in view Of the relative cost of operating the roads. Last year 
the cost per mile run on the Milwaukee and St. Paul Railway 
was $1.39, while on the Cleveland and Pittsburgh it was 54 
cents; on the Philadelphia and Reading, 61 cents; on the Penn- 
sylvania, 94 cents. Upon 28 Massachusetts roads it averaged 
$1.28, and upon all the roads in Great Britain in 1872 it averaged 
66 cents per train mile. This is largely owing to the increased 
cost of fuel, Wisconsin companies having to pay for inferior 
coal three times the price per ton paid by Pennsylvania and 
Ohio companies.” 


“UNJUST DISCRIMINATION”’—AND THE: LONG AND SHORT HAUL. 


Various other states, in attempting to make detailed regula- 
tions of railway rates, committed errors similar to those depicted 
above, as part of the requirements of the Potter law, passed in 
Wisconsin, but a disposition to correct such errors was frequently 
manifested by the repeal or material modification of specially 
unjust laws or regulations of commissioners; and in Illinois, 
where these agitations first commenced, with the incorporation 
of a radical clause in the new constitution of that state, the 
leading popular complaint was not that the general range of 
railway charges was too high, but that the charges for move- 
ments to or from competing points was considerably lower than 
movements of equal length to or from non-competing points, 
and that one of the outgrowths of this condition of affairs was 
that the charges were frequently higher for movements of a 
given kind, of a given quantity, on a given day, over a given 
line, over a relatively short distance, than for a freight move- 
ment exactly similar over a longer distance, if the latter hap- 
pened to be to or between competing points, while the former 
was not. It was on this issue that the first legal battle of im- 
portance growing out of granger legislation was fought. 

The decision was favorable to the railway company con- 
cerned, mainly on the ground that the law passed relating to 
this subject was unconstitutional on account of its assumption 
that a higher charge for a short haul than a relatively long one 
was necessarily an unjust discrimination. It was well under: 
stood by all concerned that the real cause of the distinction 
was that a concession favorable to the long-haul shipper was 
necessary to meet the competition of rival lines. 

The issue involved was whether railway companies, after 
being obliged to confront the losses arising from excessive 
competition, which arose principally from the custom of 
granting charters to all persons who asked for them, were 
guilty of “unjust discrimination” when they charged more for 
a short haul between non-competing points than a longer haul 
to a competing point, or between competing points. 

The intense interest excited at various times and places in 
controversies on this issue, and the enduring nature of the 
agitations which have been maintained in reference to it, not 
only in the granger states but in various other commonwealths, 
and finally in the nation at large, indicates that it is one of the 
fundamental matters relating to transportation about which 
two well-defined sets of opinions have become firmly rooted. 
Nothing seems more natural and proper to many men engaged 
in moving persons and things than to impose a larger charge 
for a short movement than a longer one, provided there are 
legitimate reasons for such a distinction, such as those arising 
from the necessity of mecting competition at the more distant 
point which does not exist at the point to which the short haul 
extends. On the other hand, a large portion of the general 
public which has manifested an interest in railway regulations, 
grave and able legislators, and shippers living at non-competing 
points consider that the practice referred to is under all circum- 
stances inexcusable, and that it necessarily represents a form 
of “unjust discrimination” that should be strictly forbidden 
by law. 
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A RAILROAD PRESIDENT’S EXPLANATION OF THE CAUSES OF, THE 
GRANGER AGITATION. 


In September, 1873, John Newell, then president of the 
Illinois: Central Railroad Company, was asked by the United 
States Senate committee on transportation routes to the sea- 
board, what were the causes of the popular complaints against 
railways in Illinois, and in reply made the following state- 
ment:— 

“The great cause of complaint here in Illinois was first 
created by the low price of corn last year, and that was simply 
brought around by causes that I suppose were not under the 
control of anybody here; it was brought around simply by the 
immense overproduction, which put the value of the surplus 
simply at the price at which the European supply could be 
delivered in Great Britain; or, in other words, the Liverpool 
price controlled the price here, and the cost of getting it to the 
seaboard, difficulty with the freight rates across the ocean,— 
which were large and have been increasing since—left'a margin 
here of 18 to 20 cents a bushel at the stations around Illinois 
last fall, which was an exceedingly low price. That is, as I view 
it, the fundamental cause of complaint. But, beyond that, the 
farmers and shippers all about the state have discovered that 
the local charges of all our railways here where competition 
did not exist were a good deal higher than they were where 
there was competition. We (railway managers) have all dis- 
covered that when we cannot get the price we want for carry- 
ing on business, to pay a fair dividend on the values of the 
property, we take what we can get, and the consequence was 
that we were all hauling property from competing sections at 
a great deal less rates than from intermediate stations. That, 
of course, attracted attention here, and, perhaps, was the im- 
mediate cause of the great complaint about discrimination and 
extortion. 

But, as I view it, the other cause is really the fundamental 
cause of the whole complaint. The prices for the transporta- 
tion for one hundred and fifty or one hundred miles out of 
Chicago, on grain, are perhaps three or four cents per ton per 
mile, while rates from here to the seaboard, and from the same 
stations in the interior of Illinois to the seaboard by direct 
route, were about a cent and an eighth to a cent and a half per 
ton per mile. People seeing this difference say ‘you are ex- 
tortionate,’ where we charge from three to four cents. On the 
other hand, the prices that we get—taking Mattoon, one hun- 
dred and seventy-three miles south of Chicago—it has a road 
direct to New York, all rail, it has five cents a hundred above 
the rates existing from Chicago at the same time; sometimes 
ten cents, and from five to ten cents is the difference. We have 
hauled a good deal of grain from Mattoon [to Chicago] for ten 
cents a hundred pounds. We charge from Kankakee, fifty-six 
miles south of Chicago, I think, eleven cents, if my memory is 
correct; and you see eleven cents for fifty-six miles, and ten 
cents for one hundred and seventy-three miles, creates at 
once this feeling of extortion and unjust discrimination. Now 
these two facts are the real cause of the complaint in this state 
against the railways.” 

At this point the committee asked, “ What are the causes of 
that discrimination?” The response was as follows:— 

“The principle is simply this: We say the prices we are 
charging for local business are fair prices, and on them only 
we can maintain a fair income upon the value of the roads; 
for when we come to a station where the business either goes 
away from it or is taken at a small advance over the cost, we 
say we will keep that business as a small help added to the 
general result, and enable us to make much better dividends. 
That is to say, if we continued our high rate we would lose 
entirely a traffic which pays us a small profit, and we judge 
it better to retain that small profit, as it helps, if you please, to 
keep down the prices at an intermediate station. . . . We 
say this: The volume of business upon the majority of the lines 
of Illinois and the states west of Illinois is so small that they 
cannot afford to take a price which, upon a line worked up to 
its capacity, will yield a fair profit. There are none of the 
lines of Illinois, even single tracks, worked up to their 
capacity. . . The average earnings in this state are a 
little over $8,000 a mile for all the roads, and the earnings in 


this state are double, I think, those of either Iowa or Wiscon- 
sin. In the state of Minnesota you get only a little over yeas 
I think Iowa is a little over $4,000, and Wisconsin, $4,000. 


NEW SYSTEMS OF RAILWAY REGULATION. 


The incorporation of a radical railway clause in the new 
Illinois constitution in 1870 seems to have been the signal for 
the commencement of a new era in the railway legislation or 
governmental supervision of railways in this country. At all 
events it was quickly followed by the granger agitation, the in- 
corporation of similar clauses in the constitutions of other 
states and corresponding legislation, together with the appoint- 
ment of state railway commissions, which have now become 
established institutions in a majority of commonwealths, and 
some of the southern states, as well as western and north- 
western states, substantially adopted the entire granger system 
of railway regulation. In 1870, also, the first report of the 
Massachusetts railway commission was made. That body, un- 
like the commissions of a number of the north-western and 
southern states, had very limited powers, its actual duties 
being rather to examine and report on alleged railway abuses, 
than to endeavor to prescribe rates or to enforce remedies, yet 
it has exercised through the series of years it has been in ex- 
istence, a more decided influence upon the railways subjected 
to its supervision than commissions entrusted with greater 
powers. Of the numerous railway commissions created since 
1870 it may be said, in general terms, that the scope of their 
authority has represented almost every conceivable variation 
between the limited jurisdiction of the Massachusetts commis- 
sion and the extensive powers conferred upon some of the 
north-western and southern commissions. 

A matter of special importance, in the bearing of these 
creations of commissions endowed with various powers, on the 
development of transportation systems, hinges on the fact that 
the commencement of their operations marks a new era. Be- 
fore that period the chief concern of all progressive communi- 
ties was to promote railway construction—to get railways, 
honestly if they could, but to get railways—while after that 
period the desire to procure new lines, which had by no means 
become extinct, was strongly intermingled with a popular de- 
termination to impose upon the lines already in existence 
much more stringent checks of one kind or another than had 
previously been attempted. The various forms of regulation 
proposed, most of which were applied to some extent, con- 
sisted chiefly of plans which had previously been suggested in 
England. They included the following:— 

1. Equal mileage rates. 

2. Rates to be fixed by relation to cost and profit on capital. 

3. Immediate reduction of rates. 

4. Periodical revision of rates and fares. 

5. Absolute limitation of dividends. 

6. Division of profits heyond a certain limit between compa- 
nies and the public. 

7. Enforced interchange of traffic, through rates and run- 
ning powers. 

8. Publication of rates. 

9. Combinations and consolidations with competing lines to 
be prohibited. 

10. Railway companies to be required to receipt for quantity, 
and to account for the same at destination. 

Attempts to enforce some of these regulations had been made 
in various states previous to 1870, and some of the methods 
were 80 obviously objectionable that they found few advocates 
at any time in any country, but other methods included in the 
above list, that were never enforced by law in the United States 
previous to the eighth decade, have since been stringently ap- 
plied at various times and places to railway operations, and it 
seemed to be considered a prominent part of the duty of legis- 
latures and Congress to devise methods for regulating rail- 
ways and modes of conducting railway operations after 1870, 
whereas previous to that time the chief concern of the national 
and state jaw-makers was to devise measures for facilitating the 
construction of new lines. Itis to be regretted that the amount 
of wisdom and justice brought to both of these tasks fell con-. 
siderably below the desirable quantity. 
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CONGRESSIONAL ACTION—TRANSPORTATION ROUTES TO THE 
SEABOARD, 

However deficient in wisdom and justice the average success- 
ful American politician is, when he is acting as a law maker or 
in an executive capacity, he usually displays astuteness in dis- 
cerning the bent of popular inclinations. This is the one sub- 
ject he must understand, under penalty of a loss of place and 
power. While voting away land grants and Pacific railway 
subsidies combined, with the enjoyment of popular favor, 
opportunities for enriching the givers of grants and subsidies, 
no set of men were louder in their praise of such grants than 
those who quickly changed front under the pressure of the gran- 
ger agitation, and other manifestations of popular disapproval, 
to become zealous advocates of sundry stringent methods of 
railway regulation. 

It has already been stated that the grangers demanded 
national as well as state action for their relief, and either in 
response to this demand or for other reasons a committee was 
appointed by the United States Senate in December, 1872, of 
which Hon. William Windom, of Minnesota, was chairman, to 
investigate and report upon the subject of transportation be- 
tween the interior and the seaboard. It instituted the most 
elaborate inquiries that had ever been made into all matters 
affecting through rail and water movements, and in April, 
1874, made a lengthy report. The summary of its conclusions 
includes recommendations that laws should be passed providing 
for the publication of rates, the prohibition of combinations 
with competing lines and “stock watering,” and the establish- 


ment of a national bureau of information charged with the 
duty of obtaining and publishing annually such facts relating 
to interstate commerce as would enable Congress to legislate 
intelligently on the subject. But the committee announced 
that it was of the opinion that “the problem of cheap trans- 
portation” is to be solved through competition, furnished by 
modes it stated and advocated, “rather than by direct congres- 
sional regulation of existing lines.” 

These modes consisted, first, of “one or more double-track 
freight railways, honestly and thoroughly constructed, owned 
or controlled by the Government, and operated at a low rate of 
speed;” and second, an improvement or extension at the na- 
tional expense, or by appropriations of Congress, of the follow- 
ing water routes, for the purpose of increasing their efficiency 
as competitors of railways, viz: 1st. The Mississippi river. 2d. 
A continuous water line of adequate capacity from the Missis- 
sippi river to the city of New York, via the projected Hennepin 
Canal, the northern lakes, and the New York canals, enlarged 
and improved at the national expense. 3d. A route through 
the central tier of states, from the Mississippi river, via the 
Ohio and Kanawha rivers, to a point in West Virginia, and 
thence by canal and slackwater, or by a freight railway, to tide- 
water in Virginia. 4th. A route from the Mississippi river, via 
the Ohio and Tennessee rivers, to’a point in Alabama or Ten- 
nessee, and thence by canal or slackwater, or by a freight rail- 
way, to the ocean. 

These routes were respectively designated as the Mississippi, 
Northern, Central, and Southern routes. 
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HE recommendations of the Windom committee exercised 
little or no direct effect in the way of procuring speedy 
action of Congress upon the subject of new railway regulations, 
or in stimulating the construction of a new cheap through- 
freight railway by the United States government, or in pro- 
curing appropriations for the construction or improvement of 
canals. But indirectly the influence of the proceedings of the 
committee, and of the agitation they typified, may have had 
some effect in intensifying the vigorous efforts of east and west 
trunk lines to reduce charges for moving north-western pro- 
duce to the seaboard to unprecedentedly low figures; and either 
on account of their recommendations or for other reasons the 
magnitude of appropriations for river and harbor improve- 
ments began to increase with notable rapidity. 

Effective harbor improvements are at once very useful and 
at the same time exceedingly difficult and expensive. Many 
localities naturally sought the aid of the General Government 
in constructing such works, and to a limited extent it was 
granted at a comparatively early period, but the regular 
annual expenditures for such purposes rarely represented con- 
siderable sums before 1870. Appropriations for the improve- 
ment of some of the most important lake and oceanic harbors 
had been made before 1850, however, and in 1828 appropria- 
tions were made for the construction of the Delaware Break- 
water, which was regarded, during a protracted period, as the 
leading claimant of works of that class to national support, on 
account of its utility as a refuge for numerous vessels sailing 
along a perilous portion of the Atlantic coast. About forty 
years elapsed before this work was finished in accordance with 
the original plans, and since that time urgent requirements 
for its extension or improvement have been developed. The 
total expenditures upon it from 1829 to June 30th, 1885, were 
$2,422,195.27. 

Meanwhile the transition from small sailing vessels to large 
steamers had rendered the original approaches to nearly every 
harbor in the country totally inadequate. They have nearly all 
been improved by national outlays of varying amounts, some of 
which represent large sums and notable engineering achieve- 
ments, and there is a constant demand for additional appro- 
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priations to be expended in various classes of harbor improve- 
ments from many localities. 

The wide scope of such applications is indicated by the fact 
that the river and harbor bill of 1886, after being subjected to a 
horizontal reduction of twenty-five per cent., contained appro- 
priations for the improvement of about one hundred and fifty 
harbors, the amounts to be expended at each point varying 
from a few thousand dollars to $750,000. Some of these har- 
bors were located on the Altantic coast, some on the Pacific, 
some on the gulf of Mexico, some on the northern lakes, and 
some on tidal rivers. In a few instances improvements which 
are practically equivalent to the construction of large dams or 
harbors on non-tidal rivers have also been authorized. 

The river, creek, bayou, channel, shoal, and bar improve- 
ments for which appropriations were made in the same bill 
were more numerous, amounting to several hundred, and the 
sums appropriated varied from a few thousand dollars to 
$1,687,500 for a continuance of the improvement of the Missis- 
sippi river from the head of the passes to the mouth of the 
Ohio river. Some of the appropriations provide for the 


REMOVAL OF SNAGS 


by snag boats, an operation which has been conducted on an 
extensive scale on western rivers, and yielded an exceptionally 
large return in the way of direct benefits to owners of water 
craft, in proportion to expenditure. 

Operations of this kind began on a comparatively small scale 
some years ago, but during later periods they haye been con- 
ducted systematically with snag boats specially built for the 
purpose, under the supervision of the United States govern- 
ment. Snags are felt for and caught with an iron chain hang- 
ing in a loop from the bow of a stern-wheel steamer, and raised 
with a powerful derrick and windlass worked by steam. The 
trunks are often quite large, reaching in some instances to a 
length of 60 feet and a diameter of 5 feet. The snag boat H.G. 
Wright, during eight months work in 1881, destroyed 1,909 
snags; cut out of river banks 5,005 trees which would probably 
have finally caved into the rivers; and removed 15 drift piles. 
The following is a statement of work done on the Mississippi, 
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Missouri, and Arkansas rivers, from March 28th, 1868, to June 
80th, 1881:— 


No. of pee of 4 xe oFy 
i rees rift p: 
ky pulled. cut. removed. 
Mississippi.........6 AROAOCTIO GOOG DOe 14,582 54,605 107 
IMU SSOUTcrislestevecste.« Pi biavcleioustaveie ekeastolovarsnetoe 13,309 47,042 335 
PAT RATISAS) ccclerctais ajerais cisisiersiel tava lorereisisisreinie 5,083 8,059 76 
Total era pretties sie pa Graaoce. Wetsisiols 32,974 109,706 519 


These labors had an important effect in preventing injuries 
and losses of steamboat property. 

Other propositions contemplate the purchase or acquisition 
of different classes of river or canal improvements originally 
made by states or incorporated companies, with the under- 
standing that they are hereafter to be maintained at the na- 
tional expense, and not to be subjected to tolls or other charges. 

The amount expended previous to 1886 is shown by the fol- 
lowing table of 

THE AGGREGATE APPROPRIATIONS FOR THE IMPROVEMENT OF 

RIVERS AND HARBORS 
from the beginning of the Government, March 4th, 1789, to 
June 30th, 1882, as shown by the report of the Secretary ot 
War, transmitted to Congress by the President of the United 
States, January 22d, 1884:— 


Amount, 

Newavorkiscceds.se> sees Mee arenes Rink mettre ealsistere'e . $10,237,611 28 
IMiGHI GAT trestle seine stole vias 5 ciere & orerels t oerviaiais dave oldest 984,87 aco 
WVASCONBIN Is. Sete anf sowie tebe eee setele afarciehiotereRiersiar® 4,659,541 74 
Delaware....... AEC oc Ua o GEER SCDOT aT TORIC ONG 3,327,164 69 
IMASSAGITISOLES srcterctertacete stave leiere mis <retareteters sfolerersisieisie Seenie molto, 409108 
ODO saree ence este aco ole ois Sao ee es sielejsieseeieaisiesersiare 3,116,147 29 
MMI OIS hetietein ccloereiecisci siete eae eek ere's aie ealeirierstpisratsteye 2,672,305 00 
MR GXAS ar mstale olslerslete cleieis'e|sYe\sisie/svars c.ceisis stare slates ioitisievs.e sictele - 2,566,200 00 
INOrihe Carolina sarap arises caters cleric isetetierlet is ce Soe 2,399,058 92 
SVANSINIA Tee ere aiatalalarohsioleleleCoiimme teres eerie er onars sen ee estoy 1qf34,550100. 
Maryland....... Sinus eloleisraleicielo sl reve (eie eimeieteteicicisieloise svers cle 3» 1, 1358h 7760 
WRULOTII AT, acis aici sforsteecinicie cles ec ieee a bie escalvieine Sieve Wieie-eterie\s 1,717,000 00 
CONNGEUGUT Ais ate cts crerciias fis aisieitew'siaeye elaivis.cleizie Sele ate e'ss 1,585,926 82 
WES bp VA OUND ristetctorsialeersielo cinteteicie cisleicien saveeiere vicrer ote -s-- 1,531,300 00 
PM RIT) Odea acre avelott chcsosaseresesere pataisioreeie ese Shogo osecasC aU 1,475,884 48 
Georgia....... ajeratetejsle eielelelers\ sie eieia'e sis 'e ooze elsfaisve: as Saeqsiejae 1,412,596 54 
POTITIB VAL VOTE, otoya ets ie sicteiNeiele nafs sia Saalais cis wine meieans eerniele - 1,158,042 23 
INGW. JISCY cases: solace cieiocicee cee conteelcse cee tee Peltier 1 14090,003) 00 
AlabamMarccsccsies cece oto c sees afotaystete nie eisie: atersiere 1,091,751 82 
South Carolina Mic isciewsciecsesceceeeceeesicdeeneces 963,000 00 
India nas dats Nosts stcis.s'si staid sitio sisiseis Sesseie Cedaudoacact sono 786,203 92 
Mloridat.isceciass te falole 'ainiscloistensictensietslets iets stots siete weaves 760,350 09 
Rhode Island ois seiess0.0ccese Ssongroane ae shale lore toss ererste 4 733,700 00 
Ona Soodoseocucossneoaser eraleiaie estate ppaoesedce 5G 654,000 00 
SV OLIN ON bemrelpaiceiet iets ian steoiaieler ealares<jaie.cioysis ohtadewtnts Gis 551,980 20 
ROME CKY panics. cieteais ale ste sislefefeisteicisicteis aieteteclaete rt slofainsieresa 457,000 00 
IMANTLESOLA Ns elie tee cieieinls cisrsie a1e%e eis 'e.(6 siareselevaybiensterelecorels 447,500 00 
MISSISSIppiites cts o'selsaseitesiiciciececcstscces sites ie Bevoloc 337,900 00 
Arkansas,......... inde sievewia's's sere ae ate a a ate oe 316,500 00 
District of Columbia ....... HORE SAA ECE cree race 291,500 00 
Louisiana....... FOOD AO ODOC On CH IOBO DEAS LCI teint 245,400 00 
New Hampshire..... JOOCEBOaN ODL fofeisroyorns a ayeireeiistere 202,500 00 
HLL OITLOSSOG aisis/ahe,cleze(eigis plete is siareis'e(sjeloisis.e\sie/s clears Nendoomeonc 85,500 00 
Missouri......... GOSS OD OUUOM TOONS 6 Pc nonseen. AGS 22,000 00 
Idaho Territory ....... ateloreiateysis Sap OACO SE uae Soho esos 10,000 00 
Washington Territory......... ays ales dials 5. < Stele Oi siete cee 5 5,500 00 
MOWAT seiecis ner iemteit oie tere soutengd good usuaace aterereleterernte 2,500 00 
Miscellaneous............ siatieie aysisi eraisleursis anagcooasot 39,667,664 77 
BURY CVS curvels ohseeicrs cere oe ielerereretere= Snelein s'eTe Set icocece - 4,985,713 40 
Repairs sh Cieetatiss 3 siete es cteisle ois Rea et anes He: seen HOLM LON 12 
Dredging machines, &C......0secesevecces Mewicswe stinsetee doo ogre 

Grand tobalver ccreiciscierele e's dOeobennsc aAbogin ocd $111, 299,464 79 


After this report was made the law of 1882 appropriated 
$18,988,875, and the law of 1884 appropriated $13,949,200, giving 
a grand total of expenditures for this purpose previous to 1886 
of $144,237,539. 

The appropriations charged directly to the states refer only 
to the harbors and rivers that are wholly within the several 
states, and those improvements which are designed to benefit 
two or more of the states are grouped together under one aggre- 
gate, under the head “ miscellaneous.” 


THE SUPERINTENDENCE OF RIVER AND HARBOR IMPROVEMENTS 


is intrusted to an engineer bureau belonging to the War De- 
partment, of which General John Newton, who had charge of 
the submarine operations at Hell Gate, was for some years 
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previous to 1886 the official head. This bureau reports upon 
all proposed river and harbor improvements, and in a general 
sense directs all works of the kind under consideration under- 
taken by the Government, including all the harbor works of 
the sea coast and the great lakes, the improvement of rivers 
when undertaken in the interests of navigation, and the canals 
built in connection with the river improvements for overcom- 
ing rapids, except the Mississippi river improvements, the 
supervision of which is intrusted to a commission, but the 
actual work it approves is also prosecuted under the superin- 
intendence of the engineer bureau of the War Department. 
The controlling spirits of all these labors are military engineers 
and army officers, usually graduates of West Point, and in 
1884 there were in service under the chief of engineers 8 
colonels, 14 lieutenant-colonels, 26 majors, 32 captains, 26 
first lieutenants, and 4 second licutenants, an aggregate of 110 
army officers, nearly all of whom were engaged in the per- 
formance of labors which bore a relation of one kind or another 
to river and harbor improvements, including the examination 
of anumber of small streams, in accordance with the directions 
of Congress, for the purpose of ascertaining whether they could 
be made navigable. 

The whole country is divided into districts, which are made 
larger or smaller, according to the number of works in process 
of construction within them, each of which has at its head a 
colonel, lieutenant-colonel, or major, or in a few cases one of 
the older captains. These officers conduct the works within 
their districts, consulting but rarely with any other public 
authority, and receive their orders directly from the chief 
engineer, in whose bureau there are three higher officers as 
division chiefs. The younger captains and lieutenants are 
assistants of the district engineers. 

In addition to these military engineers who are permanently 
in the national service, as part of the army, a considerable 
number of civil engineers are employed in directing works of 
various kinds whenever liberal appropriations are made, but 
they are liable to a sudden dismissal when such financial sup- 
port is not furnished. 

During recent years an animated controversy has sprung up 
in regard to the intrinsic merits of this system. Antagonism 
to it emanates from two sources, viz., first, a number of the 
civil engineers of the country, who allege that they are unfairly 
treated, and that the Government is frequently deprived of the 
services of the best available engineers, and second, friends of 
various river and harbor improvements, who question the 
wisdom and efficiency of some of the plans adopted for the 
accomplishment of various purposes. Both classes of com- 
plainants contend that training as a military engineer does not 
furnish the best method of instruction for all the difficult and 
complicated labors involved in the creation of artificial harbors 
and the control of majestic rivers. 

The specific provisions of all 
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habitually receive severe criticisms from members of both 
branches of Congress, including those who finally vote for 
them, as well as persistent opponents. The aggregate results 
of the harbor and tide-water appropriations include an import- 
ant influence in hastening the commercial development of a 
number of ports or cities, and in facilitating the substitution 
of relatively large steamers for comparatively small vessels, on 
the lakes, the gulf, and the oceans, thus cheapening the trans- 
portation movements identified with various classes of internal, 
coastwise, and foreign commerce. It has frequently been as- 
serted, however, that a considerable proportion of the appro- 
priations have not rendered any substantial service whatever, 
and that a number of them are made for objects of such doubt- 
ful utility that they may more properly be regarded as traps to 
catch the votes of national legislators, and to enable them to 
secure the good will of their constituents, than as judicious and 
necessary Outlays for improving rivers or harbors. 

The tenor of these criticisms is shown by the following tele- 
graphic abstract of a speech made in Congress, May, 1886, when 
the river and harbor bill was under consideration, by Mr. Ever- 
hart, of Pennsylvania:— 

“No place, he said, was so grand, and no spot so insignifi- 
cant, that it was not included within the provisions of the bill, 
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It was not restrained by any unpronounceable name, by any 
obscurity of situation, by any difficulty of access, by any mass 
of obstruction. The scope and purpose of the bill seemed ex- 
traordinary. Every sort of enterprise which was usual in every- 
day business seemed to be invoked in order to extend the scope 
of the jurisdiction of the committee on rivers and harbors. 
Channels all obstructed with mud or rock or rapids were reck- 
lessly to be deepened or widened without regard to the ultimate 
possibilities of commerce. Canals were to be bought or built 
or seized. Dykes and dams were to be constructed, in order to 
give relief to sovereign states or riparian owners. Numerous 
and costly experiments, which had failed inthe past, were to 
be repeated at an extravagant cost on the Father of Waters, 
with no assurance of beneficial results to navigation. Rivers 
were to be improved where alone the alligator wallowed and 
the pelican fed; inlets where King Frost held carnival in 
palaces of ice, and shores where no keels had moored, and 
which seemed as remote and fabulous as those of Calypso and 
Atlantis. There was nothing that seemed to be too incredible 
to be embraced in the contents of this bill. Such was the mea- 
sure before the House—this unpretentious roll which seemed 
to have in it places which no gazetteer had ever mentioned, 
and nomenclature which no polyglot lexicon could explain, 
and climatic regions where no signal bureau could correspond. 
This volume, this book, this simple scroll, though it were not 
elegant like the volumes that had the imprimatur of Elzever 
or the binding of Baskerville, though it were not as rare as the 
Palimpsests of the Vatican, or as interesting as the story of the 
‘Splendid Shilling’ cr the ‘Adventures of a Guinea,’ was yet 
written with colossal figures which no bank ledger could dis- 
play. It was teeming with treasures, with lines and letters that 
glistened with gold.” 

The Government has made appropriations for so many 
classes of works that they practically embrace all known 
methods of improving the navigation of waterways. The only 
qualification or barrier which has been seriously urged, pro- 
vided a stream is or can be made navigable, is that it should 
be capable of being serviceable to commercial operations of 
national importance, but this restriction is of little conse- 
quence, and in a few instances it has been directly disregarded, 
such as the expenditure of money for improving the navigation 
of small lakes never used in connection with lengthy freight 
movements. 

NOTABLE HARBOR IMPROVEMENTS. 

The most direct and important influence exerted by the 
national system probably relates to the construction or en- 
largement of harbors and the removal of approaches to them. 
Nearly if not all the important lake, gulf, and oceanic harbors 
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Neca, river improvements form the most important 
class of questionable undertakings by the Government. 
So far as they relate to the removal of snags and bars 
on rivers of considerable consequence, there is little or no 
doubt of their utility and propriety. National aid was also 
granted at a comparatively early period to the construction 
of a canal round the falls in the Ohio, which, after being 
originally constructed under the direction of a company, aided 
by Federal subscriptions to its stock, was purchased outright, 
and made free of tolls, and although a precedent was thus estab- 
lished of aid to canal schemes, which may have had a tendency 
to encourage applications for a class of less meritorious objects, 
the importance which the Ohio then possessed as a leading 
channel of internal movements justified the outlays made. The 
debateable river issues that have arisen relate chiefly either to 
the actual or proposed outlays for a large number of streams 
of infinitesimal size and capacity, or to the particular plans 
proposed for improving the Mississippi. They are of gigantic 
magnitude, and the probable expenditure is roughly estimated 
by some of the friends of the system adopted at about $50,000,000, 


have been greatly improved, especially in the matter of re- 
moving obstructions, and increasing the available depth of 
channels, so as to ensure the safe approach and protection of 
large steamers. Two of the most important of such improve- 
ments are those made at the south pass of the Mississippi, by 
which the depth of water in the approach to New Orleans has 
been about doubled, and in the bay of New York, by which a 
large similar addition to the practical value of the channel has 
been made. Much of the work involved in these undertakings 
was peculiarly difficult. The outlet of the Mississippi was im- 
proved by the successful application of a jetty system that 
attracted much attention. The improvement of the New York 
harbor necessitated, among other things, one of the most ex- 
tensive rock-blasting operations that was ever attempted. Of 
the approaches to New Orleans, it is said that on one day in 
1859, fifty-two vessels were reported to be fast in the mud at 
the passes, while the jetty improvements enable vessels of 
larger size to move freely. Another notable and novel achieve- 
ment was the construction of the Davis Island dam near Pitts- 
burgh, by which a harbor was created for that city, at the head 
of the Ohio river. Previously, or simultaneously, improvements 
of various descriptions were progressing in or near the har- 
bors of, or the aquatic approaches to, nearly all the prominent 
ports of the country, the nature of the operations being varied 
with their respective requirements. A principal end at all 
ports on tidal waters was to afford appropriate facilities to 
vessels of a decidedly larger size than those formerly used. 

In view of the peculiar industrial position of this country, 
viz., that of a nation which very greatly exceeds all others 
in its quantity of surplus production of raw materials, and 
comparatively cheap and bulky articles, such as petroleum, 
cotton, tobacco, breadstuffs, and provisions, and a contempo- 
raneous scarcity of national mercantile vessels engaged in for- 
eign trade, most of the harbor improvements have probably 
rendered a service which greatly exceeds their cost, inasmuch 
as they have made American ports much safer and more 
attractive to foreign steamships of large size, and thus in- 
creased the facilities for a cheap outbound foreign movement 
of the commodities our citizens wished to sell. While this 
important purpose is served, various domestic ends have been 
promoted, such as the creation of possibilities for employing 
larger vessels in coastwise commerce than could formerly 
be used, and the consequent cheapening of movements be- 
tween lake, gulf, and oceanic home ports to an extraordinary 
extent. Generally speaking, the improvements of all tide-water 
channels have been intended to promote the main purposes 
briefly described above, and they have resulted in the removal 
of many serious or dangerous obstructions. 
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and by some of its opponents at about $150,000,000. Aside from 
differences of opinion in regard to the probable amount of the 
appropriations that will be required, acrimonious controversies 
have arisen in relation to the extent to which levee systems 
should be repaired, as part of the river improvements. Before 
the civil war the states lying adjacent to the banks of the lower 


‘Mississippi undertook the task of maintaining levees or arti- 


ficial embankments, varying in width from four to thirty feet, for 
the purpose of protecting adjacent lands from overflow. Anim- 
mense amount of productive territory was thus made available 
for profitable agricultural operations. The United States gov- 
ernment indirectly. furnished a large portion of the means for 
constructing or improving these levees by conveying the title 
to the swamp lands reclaimed to the states. 

During the war and for some years after its close these states 
were unable to continue appropriations for the maintenance of 
levees, and many regions which had once been productive were 
devastated on account ot this neglect. Since the lower Missis- 
sippi river improvements undertaken by the United States 
government have been progressing, at a considerable annual 
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expenditure, the question has been repeatedly raised, in various 
shapes, whether money should or should not be expended in 
repairing the levees. It is conceded on nearly all sides that 
the only legitimate object of the national outlays is to im- 
prove the navigation of the river; but on one side it is con- 
tended that this end can best be attained by repairing or erect- 
ing levees or substitutes for them at numerous points, where 
they would necessarily afford additional protection to adjacent 
lands, while on the other side it is contended that the only ap- 
propriate field for national effort is in the bed or channel of the 
river itself, and that much of the work hitherto done upon the 
levees has had a tendency to diminish rather than to increase 
the navigability of the river. 

As the Mississippi and its tributaries drain a very large pro- 
portion of the entire country, and as the outflow of water during 
high-water periods is enormous, the difference between high- 
and low-water marks at some points being about fifty feet, and 
the quantity of water discharged at the outlets being occasion- 
ally increased to about ten times its lowest volume, the prob- 
lems involved in the plans for improving and controlling this 
great national artery of the continent are of stupendous mag- 
nitude and complexity. Indications of the difficult nature of 
the task assumed by 


THE MISSISSIPPI RIVER COMMISSION 


are furnished by the following extract from a speech delivered 
by one of its members, Hon. Robert S. Taylor, at a waterways 
convention held in New Orleans in 1885:— 

“The Mississippi river has three great faults. It tears down 
its own banks; then with the material taken from them it 
builds great bars across its own path; then having blocked up 
its channel with them, it overflows its banks, and spreads over 
the adjacent country. Itis aself-willed and head-strong stream, 
and must be managed as a woman manages her husband— 
never offering to contradict him, and letting him think all the 
time that he is doing as he pleases. 

A reach of bad navigation presents ordinarily an abnormal 
width, numerous dividing channels, and shifting bars. The 
first step in the improvement of such a reach is to lay out a 
track for the regulated channel through it—a task requiring 
the greatest skill and good judgment, as upon its wise execu- 
tion the success of all subsequent work may depend. The next 
step is to induce the river to flowin the path thus prepared 
for it, which is accomplished by the closure of all other chan- 
nels, and the narrowing of the space on the bar where neces- 
sary, by deposits of earth secured by means of permeable dykes, 
as open as a fence, through which the water flows freely, but 
which check its velocity below them sufficiently to cause it to 
make deposits of sediment. These structures are called “con- 
traction works.” They are in progress at Plum Point and Lake 
Providence reaches, and in those places have been entirely suc- 
cessful in execution and result. 

I do not believe that any greater obstacles can be found any- 
where in the execution of this kind of work than those which 
have been met and overcome in Bullerton and Stack Island 
chutes, and on Baleshed and Elmot bars. In their effects they 
have answered every expectation of their construction. Three 
years ago an experienced river pilot said to a member of the 
commission, speaking of the work laid off at lake Providence, 
“You've staked her out right where she ought to run; the thing 
is to make her go there.’ Well, ‘she’ is going there now, and 
with a channel depth at low water double that which she had 
before. The like is true at Plum Point. The practicability of 
narrowing the channel by contraction works, and the certainty 
of increased depth from the scour thereby induced, have been 
demonstrated by actual success. And it is a success at which 
I have never ceased to marvel. 

The deposits which fill these chutes and build banks on these 
bars are mere specks of earth. A teaspoon would hold thou- 
sands of them. As the water bearing them slackens its speed 
after passing the permeable dikes, they quietly drop to the 
bottom like microscopic flakes of snow. And yet, the space 
which has been filled with solid earth by this process in the 
reaches under improvement measures thousands of acres in 
area, and from a few inches to fifty feet and upward in depth, 
and well on to 300,000,000 cubic yards in contents. The works 
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by which these deposits have been secured have been costly, 
more go than like works would be now, and yet I think it safe 
to say that the cost of the earth filling has been little, if any, 
above a cent a cubic yard. 

If the river would stay in the improved channel prepared for 
it, the work of improvement would be completed. But this it 
will not do until some means are employed to check the vio- 
lent caving of banks in and about the reaches to be improved. 
Indeed. it will require but a moment’s attention to perceive 
that the caving of the banks is the prime cause of all the ills 
that afflict the river. As it cuts into the earth on one side, and 
deepens the curve of its channel in that bend, it necessarily 
alters the direction by which its current swings into the bend 
next below, and so that bend, in its turn, is cut and carved in a 
new outline to fit the new curve of the channel. By the same 
process these changes are transmitted to the second bend below, 
and so on, from bend to bend, as the undulations travel down 
the back ofa snake. And, indeed, you have but to look at the 
map before you, and mark the crescent-shaped lakes—frag- 
ments of old river bed—that line its course on either side, to 
see how literally true it is that the Mississippi has writhed like 
a serpent in its broad, black nest through all the centuries that 
have measured its life. . 

As the river washes away its bank on one side it commonly 
adds to the opposite shore by deposit; so that one bank ad- 
vances as the other recedes. But where the caving is violent 
it is impossible for the river to build the convex side up to full 
bank height as rapidly as it cuts away the concave side; so that 
the net result of the process is an increase of width. And 
finally the coarser parts of the earth taken from the caving 
bank are carried only a short distance, and go to build up 
the bars below, and as the caving is more active their growth 
is more rapid. 

So that we have three distinct consequences—instability of 
channel location, increase of channel width, and an accelera- 
tion, at least, of bar formation, each directly traceable to the 
caving of the banks. But these are the very things that im- 
pair the channel. If we could be rid of them our task would 
be done. It is necessary, therefore, to employ some means to 
fix and hold the banks—not everywhere, but wherever the 
location and rapidity of the caving are such as to endanger the 
other works of improvement about or below them. The de- 
vices used for this purpose—mainly brush mattresses, I cannot 
take time to describe. They constitute a distinct class of work 
known as ‘revetment’ or ‘bank protection.’ 

The third kind of work employed is levees. The place which 
these structures hold in the general ground work of improve- 
ment has been defined repeatedly in the reports of the com- 
mission and elsewhere. In brief it is this: The ordinary flood is 
the period of the river’s greatest energy; confined within the 
banks of uniform grade that energy is made useful in scouring 
and deepening the channel; allowed to escape through varying 
and uneven depressions, not only is its energy lost, but there is 
caused an irregularity of flow in the channel which tends to 
produce increased deposit of sediment. 

These are the measures of improvement which have been 
recommended and inaugurated by the commission. Opinions 
differ as to their relative value, but in my humble judgment 
each of the three has its own specific usefulness—the levees for 
general conservation, the contraction works for local concen- 
tration, and the revetment to secure the permanence and aug- 
ment the results of the other two. As means to the grand end 
these three are inseparable.” 

In connection with these improvements, 


AN EXTENSIVE PLANT 


was required, much of which had to be designed, and all of which 
had to be contracted for and built. Although a large sum was 
spent for that purpose before the work began, the appliances 
were inadequate, and have been largely increased since. N early 
all the channel work is done from boats, and a great part of it 
with machinery. A description of operations, as they were 
conducted in 1885, says that “there are floating pile drivers 
that drive piles in water 20 feet deep, and into the ground 20 
feet, without a stroke of the hammer, by means of a hydraulic 
jet. There are snag boats that will jerk a snag out of a bank 
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in less time than a dentist will extract one from a jaw. There 
are hydraulic graders that grade caving banks to a flat slope 
with water jets, at a cost of 34 cents per cubic yard, a work 
which would cost from 12 to 20 cents if done with shovel and 
spade. There isa mattress boat, carrying a steam loom, which, 
being fed wire and brush, turns out a continuous woven mat- 
tress 130 feet wide and of unlimited length. There are floating 
machine and repair shops; floating boarding houses, with ap- 
pliances for feeding and lodging, all told, nearly 2,000 men, and 
stone, brush, and coal barges in great number. The entire 
plant, as now organized, not including snag boats belonging to 
the United States, or chartered tow boats, embraces 189 barges, 
62 pile drivers, 25 mattress boats, 39 quarter boats, 5 tow boats, 
4 screen boats, 3 machine-shop boats, 4 graders, 1 pumping 
boat, and 1 steam tug, making 383 in all, and representing a 
cost of over a million of dollars.” 
THE TRIBUTARIES OF THE MISSISSIPPI. 

The length of the navigable portions of the Mississippi, and 
of rivers flowing into it which are or presumably can be made 
navigable by sufficient outlays, was described as follows in one 
of the reports of the Mississippi river commission:— 
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The mileage, as given in the above table, is to the head of 
navigation. In most instances that means continuous naviga- 
tion, but not always so. For instance, the navigation of the 
Mississippi is broken at St. Anthony’s Falls, and then is re- 
sumed and extends to Sauk Rapids. In the Tennessee river 
there is an interruption at Muscle Shoals in the state of 
Alabama, and another below Chattanooga. In the Red river 
there is also an interruption of continuous navigation. But 
these breaks in continuous navigation exist only in a few of 
the above tributaries, and can be overcome. 

The navigable portions of this river system either intersect or 
border eighteen states and two territories. The mileage of the 
navigable portions of the system which cross or border each 
state is nearly as follows:— 
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Nearly all the large tributaries of the Mississippi are being 
improved, in various ways, at the national expense. Special 
efforts are made to secure extensive improvements on the 
lower and upper Mississippi, the Missouri, and on the Ten- 
nessee, particularly with reference to the removal of shoals or 
other obstructions from that river. 

IMPROVEMENT OF THE MISSOURI. 

An interesting description of the methods adopted on the 
Missouri, written for the American Engineer, of Chicago, by 
L. E. Cooley, resident engineer at St. Charles, Missouri, com- 
mences with the following graphic sketch of some of the diffi- 
culties encountered at the outset:— 

“Of all the detrital streams of this country of commercial 


pretensions, the Missouri has relatively the greatest slope, with 
all the evils that this implies in a rapid current, broad and 
shifting bed, accompanied by sand-bar and reef formation, and 
heavy and apparently erratic bank erosion. Its phenomena 
are radically developed, and to the novice its course is entirely 
whimsical. To the land owner it is an unchained terror, with 
a mortgage on every foot of land between the bluffs, which it 
is sure some day to foreclose. Out at its mouth it throws from 
one-half to a cubic mile of detritus each year, from 10 to 20 
per cent. is in suspension, and the balance rolled along or 
drifted in the vicinity of the bottom. With this passes out the 
spoils of the land, drift logs and trees in great quantity, while 
disseminated everywhere through the water, and scarcely no- 
ticeable, is an untold quantity of fibre in the shape of grass- 
blades, rootlets, leaves, &c. 

Place at some characteristic point a young engineer, fresh 
from alma mater, who probably has never seen this stream 
before; let him be conscious of knowing nothing about river 
improvement, and be told by his superior officer that this is 
the reason for his selection, and that previous experience would 
be a damage to him; let local interests demand a change to an 
old course which the river has been a generation in leaving; 
let local experts, retired pilots, flatboat and raftsmen, and oldest 
inhabitants, whose lands have been cut away, tell him how to 
do it, and the town council resolve on the matter; let a railway 
company be vitally interested, and steamboat interests captious; 
let engineering requirements demand the complete rectifica- 
tion of ten to twenty miles of river, costing $15,000 to $20,000 
per mile, and only $10,000 to $15,000 available, with almost a 
certainty that the best work that can be placed for this amount 
will be turned on both flanks by the untrained stream; let 
methods be experimental, the results uncertain, and the en- 
gineer obliged to furnish some assurances of success; let ‘men 
of influence’ come around, and tell how much they had to do 
with getting the appropriation, and how much they expect to 
do in future appropriations, and introduce their chief hench- 
men with bids for material at three prices, while the lesser 
lights urge their fitness for foremen and inspectors; let general 
opinion assume thatif he is not a peculator and thief he is 
misusing opportunities, and finally let him be saddled with a 
system of bureaucracy with which he is not familiar, and some 
slight conception may be formed of the position of the engineer 
in charge of works on the Missouri river three years ago, at 
the inception of present improvements. 

' Notwithstanding all this a substantial progress and develop- 
ment has been made. Popular opinion is less skeptical and is 
gradually educating to an appreciation of the purposes which 
an improvement should serve. In the development of experi- 
mental methods failure has been more conspicuous than success; 
this failure is necessarily incident to all experiment, but it has 
been most often due to inadequate funds. Failure and success 
have been carefully studied, improvements and new devices 
introduced, until at present a well-defined system is clearly in 
view which a couple of years will doubtless develop into a stand- 
ard practice. Even nowsome reasonable assurance can be given 
of the possibilities of a project and the cost of its execution. 

Based on the physical studies of the resident engineers and 
the probable outcome of present methods, Major Suter has 
estimated the cost of a permanent improvement that shall 
control the stream, lessen flood and ice dangers, and provide 
ten feet navigable depth from the mouth to Sioux City at all 
seasons—781 miles, at $8,000,000.” 


GENERAL SYSTEM OF WESTERN RIVER IMPROVEMENTS. 


The article from which the above extract is made also con- 
tains the following statements:— 

“The history of western river improvement by the Genera] 
Government, if we except the Ohio and tributaries, is quite 
recent, and its development still in its infancy. Previous to 
1871- appropriations were almost entirely limited to snagging 
and the removal of channel obstructions, and these operations 
have attained such a degree of perfection as to leave little to 
be desired. 

Aside from this, proper works of correction and conserva- 
tion were entirely due to private or corporate enterprise, if we 
except $75,000 appropriated for the harbor of St. Louis from 
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1834-44. By the city of St. Louis alone up to 1870 about 
$900,000 had been expended, and in addition large amounts 
by ferry and transfer companies for the improvement of its 
harbor. These works were the most noticeable of this period. 
In the long run, they were measurably successful in accomplish- 
ing in part the objects desired, but only through persistent effort 
and expense during a long series of years, 

Most of the work on the Missouri previous to 1877 was due 
to corporate enterprise, and was for the correction and protec- 
tion of bridge sites, railway transfers, city fronts, and the pro- 
tection of railway alignment in the valley. So far as these 
-works have been successful in aggressive localities they have 
been maintained at constant expense, but more frequently 
they have failed entirely or been left inland, and probably the 
aggregate damage from them has outweighed the benefits. 
Even the best of them, the Mason dykes at St. Joseph are now 
entirely destroyed, and the Kansas City works required rein- 
forcement, due to the great rise of this spring. 

The character of all these works was essentially the same, 
consisting generally of loose rip rap sometimes in conjunction 
with piling and brush, and occasionally on brush foundations 
alternated with layers of brush; for shore revetment a facing of 
loose rock sometimes in conjunction with loose brush in the 
hope that in some mysterious way the seat of disease would be 
reached. These works call for no special comment. Each 
piece seemed to be placed according to the judgment of the 
individual in charge without special reference to the expe- 
rience elsewhere, if indeed it was known. It appealed to the 
‘common sense’ of the locality interested, and the same 
methods are still uppermost in the mind of the average lay- 
man and man of influence. The experience of this period is 
almost entirely negative in value. 

River improvement proper was initiated by the General Gov- 
ernment on the Wisconsin and Illinois in 1870-71, the Upper 
Mississippi in 1874, the Middle Mississippi, or between the 
Illinois and Ohio, in 1872-73, the Arkansas and Missouri in 
1877, and the Lower Mississippi at Memphis and Vicksburg 
in 1878. 

The works on the Wisconsin, Illinois, and Upper Mississippi 
have taken the direction of dyke works, in dams and wings, 
and incidentally on the latter stream, of revetment. These 
works are constructed, for the most part, of brush fascines or 
small mats in conjunction with rip rap or loose rock, modified 
according to resources or exigencies, and the present develop- 
ment seems to be satisfactory to the officers in charge. The 
system is here certainly permissible, but furnishes no precedent 
for streams of positive detrital character and mobile strata of 
unlimited depth.” 


GOVERNMENTAL CANALS. 


Partly incidental to river, harbor, and lake improvements, 
and partly as independent propositions, something has been 
done and much more has been proposed, in the way of se- 
curing congressional appropriations for the construction of 
free canals. The most important works of this class in actual 
operation are the Louisville and Portland Canal and canal im- 
provements on the lakes, by which the tonnage of the vessels 
that can safely traverse them has been increased from a few 
hundred tons to several thousand tons. 

The Louisville and Portland Canal was built in 1825, by the 
Louisville and Portland Canal Company, under a charter from 


the state of Kentucky to construct a canal around the falls of 
the Ohio, near Louisville, at a cost of over $1,000,000. In this 
company the United States was an original stockholder to the 
amount of $233,500. The Federal Government gradually pur- 
chased with its accrued dividends the residue of stock. In the 
year 1846 it had purchased the greater portion, and at the close 
of the year 1855 it owned the whole of the property except five 
shares valued at $500. Subsequently these five shares were 
bought, and on the 11th of June, 1874, the Government assumed 
and has ever since retained the sole management and control. 
The Louisville and Portland Canal is the connecting link in 
the great chain of water communication furnished by the Ohio 
river. During a recent year over three thousand boats and 
barges passed through its locks. The number of tons carried 
by these boats was 999,610. Up to the 11th of June, 1874, the 
tollage paid by all vessels propelled by steam was 50 cents per 
ton. From the year 1831, when the canal was first opened for 
business, to 1872, tolls received amounted to $5,157,247. After 
the Government assumed control tolls were reduced to one-fifth 
of the former amount, but even with this reduction over three 
hundred thousand dollars was collected, and subsequently all 
tolls were abolished. 

Of channel improvements on the lakes it is stated that the 
“draught of the larger vessels has always been controlled in a 
great measure by the depth of water on St. Clair Flats. Pre- 
vious to 1858 this was only about 9} feet, and by way of the 
North Pass. Improvements at the South Pass, completed about 
that time, afforded a depth of about 12 feet, and shortened the 
distance. In 1871 the St. Clair Flats Canal, with a depth of 13 
feet, became available. This was increased in 1874 to 16 feet. 
As these successive improvements were completed, the channel 
entrances to the important lake harbors were correspondingly 
deepened, and vessels were constructed to utilize this increased 
depth of the channels. But the full effect was not felt until 
after the completion of the enlargement of St. Mary’s Falls 
Canal in 1881. Previous to that time the depth of water in the 
canal was 12 feet. It was increased to 16 feet. In 1864 the 
average registered tonnage of vessels passing the canal was 
405 tons. In 1882 this had increased to 560 tons.” 

In 1885 some of the lake vessels carried 3,000 tons, and ad- 
ditional improvements, intended to deepen channels to 20 feet, 
were progressing, which were expected to lead to the use of 
some vessels with a carrying capacity of 4,000 tons. 

In addition to these works, a considerable number of canal 
projects have been proposed, and congressional aid on their 
behalf has been earnestly solicited. The list includes the Hen- 
nepin Canal, by which a free channel would be furnished for 
280-ton boats or vessels between the Mississippi, at Rock Island, 
and lake Michigan, at Chicago; the construction of a ship canal 
between the Chesapeake and Delaware bay, which would fur- 
nish a more convenient outlet for the commerce of Baltimore; 
the enlargement and maintenance of the Erie Canal, and di- 
vers projects for constructing artificial water channels between 
the Mississippi valley and the Atlantic seaboard in sundry 
states, including Pennsylvania, Virginia, and Alabama. One 
of the features of these propositions is the manifestation of 
great readiness on the part of states which own canals or river 
improvements to transfer title to the United States, if it will 
assume the responsibility of maintaining and improving these 
works, and making them available for navigation free of tolls 
and all other charges for their use. 


UTILITY OF WATER-WAY IMPROVEMENTS. 


UTILITY OF WATER-WAY IMPROVEMENTS. 


A eke efforts have been made to cheapen the cost of trans- 

portation to the persons and interests directly benefited 
or to be benefited by artificial channels, through the financial 
process of throwing the burden of the principal or interest of 
large sums upon the main body of national tax-payers. To 
some extent this may be true of all important river and harbor 
improvements, and how far congressional appropriations for 
such purposes are proper or improper, and just or unjust, 
largely depends upon the extent to which the advantages se- 
cured in each case are of a thoroughly national character, and 
how far the general workings of thé systems of water improve- 
ments, practiced and proposed, actually do redound to the wel- 
fare of all classes and sections. 

It is obvious that there should be a dividing line somewhere, 
and that the topography of a very large proportion of the coun- 
try is such as to render it impossible to confer upon many sec- 
tions, districts, and interests direct and palpable benefits, in the 
way of cheapening and increasing their facilities for transporta- 
tion, by any known or practical descriptions of water-way im- 
provements of sufficient importance to correspond fully with 
the benefits that may possibly be conferred upon other sections 
or interests. It is also evident that the relative significance of 
all interior water channels has been greatly diminished since 
the period when they formed the only possible outlet for cheap 
and bulky products, and since many extensive rail movements 
have been conducted at lower rates than could formerly be ob- 
tained from any of the common carriers on rivers or canals. 

For these and other reasons, sundry 


ARGUMENTS IN SUPPORT OF VARIOUS WATER SCHEMES 


proposed have been advanced. Their leading feature is based 
on the assertion that water-route charges form the great regu- 
lators of the cost of through-freight movements, and that, by 
cheapening the cost of lake, river, and canal transportation, a 
permanent check on rail charges will be established. One of 
the advocates of such views says:— 

“In a newly-settled country the natural Water courses are 
the only highways available for heavy transportation. As 
population increases and the country is developed, railways 
are built, and, for a time, they can do all the business required, 
thus apparently superseding water transportation altogether; 
but as the wealth and density of population still further in- 
crease the necessity for water transportation again asserts 
itself. So true is this that now on all sides we find a cry raised 
for the improvement and greater use of water-ways. The 
necessity for paying increased attention to our inland naviga- 
tion has been forced upon the public, in this country by the 
combination which railway companies have managed so skill- 
fully to arrange and work for their exclusive benefit. It is not 
in this country alone, however, that a tendency to revert to the 
older means of transit is noticeable. Throughout the world of 
commerce the desire for more direct means of conveying goods 
in bulk prevails. 

Among the advantages of river improvements may be men- 
tioned: 1. They furnish means for the transportation of heavy 
and bulky commodities, such as coal, iron ore, scrap and pig 
iron, stone, and timber, which often will not pay the cost of 
transportation by rail. 2. They keep in check the grasping 
tendencies of railway companies by controlling freight rates 
and facilities.” 

On the other hand, the belief is expressed by various persons 
that the real importance of many of the internal water routes 
for the improvement of which large appropriations are made 
or solicited has been greatly exaggerated; and that in cases where 
these appropriations represent considerable sums the outlays 
would be more effective, for genuine transportation purposes, if 
the Government would construct and operate railways, free of 
charge, on a number of the contemplated routes. As a matter 


of fact the relative utility and importance of internal water 
carriers has been steadily declining with the expansion of rail- 
way systems, and it is mainly on the lakes, the ocean, the gulf 
and tidal rivers that such declines have not occurred to a 
notable extent. 


DECLINE OF STEAMBOATING ON THE MISSISSIPPI. 


A graphic picture of what has occurred on the upper Missis- 
sippi is furnished by the following report of remarks by a rail- 
way Official, printed in a journal published at St. Paul, the head 
of navigation on that river:— 

“There is not half the benefit derived from the Mississippi 
river that the people are led to believe. The railroad compa- 
nies carry freight at as low a rate as the boat lines, and besides 
give better service by fast time and prompt delivery. The 
boats do very little, if any, through business. It is only local 
traffic they carry. And what town of any size along the river 
is not touched by a railroad? There is a sufficiency of roads to 
transport all the produce the country furnishes, and the com- 
petition among them keeps the rates on a basis with that 
charged by the boat lines. If the railways did right they would 
compete with the boat lines while navigation is open in such a 
way as to surprise them, and compel them to tie their boats up 
to the nearest swing bridge on the river, and in the winter 
make the shippers who were inclined to favor boat against rail 
pay such a rate on every article they ship that it would draw 
the life-blood from their hearts. The railroads are in a posi- 
tion to do it if they wanted to. But they were built for public 
benefit, and they did not apply to Congress every year for aid, 
or a certain sum of money to maintain them and make neces- 
sary improvements. 

No; when boat lines can perform the service of a well-man- 
aged road extending along the river bank the same distance as 
the boat lines run, then it is time canals were run all over the 
country, and the first man to mention railroads should be 
lynched. Of course the Mississippi river is a strip of water 
owned by the Government, and the Government does not want 
to see it become clogged with snags, or mountains growing in 
its centre, or resting places for ducks and geese. No; it must 
be kept in a proper light before the public, especially foreign- 
ers, so that the historical Mississippi may appear to them all 
that has been said of it. Ifit is kept in an improved condition, 
and the boats run regularly between points, the railroad com- 
panies do not care, for their traffic is not noticeably diminished 
by the competition. None of the companies owning a line of 
boats running between St. Louis and St. Paul find them pay- 
ing. I'll bet you they are losing money every day, but continue 
to run in the hope of better times. There is no through busi- 
ness between St. Louis and St. Paul to speak of, and the result 
is that the boat lines depend almost entirely for the trifling 
business picked up between points, for which they ask what a 
railroad man would call a very remunerative rate. This is why 
we do not believe in Congress appropriating money for the im- 
provement of water-ways, because it does not really benefit the 
country tributary to the point where the improvement is made 
when there isa railroad in that district, for the railroad can 
carry all the business at as low a rate in the end to the shipper 
as the man owning the’boat can. This, then, is only beneficial 
to the few individuals who own the boat transportation lines, 
and when Congress makes an appropriation for the opening of 
canals and rivers it is for the benefit of a certain few individuals 
who wish to embark in new enterprises aided by the public.” 

In discussing the decline of steamboat movements on the 
lower Mississippi a New Orleans journal states that “thirty-two 
steamboats traded from St. Louis to New Orleans in the year 
1859, with a total tonnage of 48,800 tons, all fine passenger 
steamers. This was the grand era of steamboating during the 
fifties up to 1861. The war coming on crippled the trade. 
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After the war came the railroads, and they have almost swept | 


it away from this city. We have now five steamers in the 
trade with a capacity of 10,000 tons, not one-fourth of the ton- 
nage during the ten years mentioned above. If this does not 
demonstrate the loss of the steamboat trade to this port, then 
we are mistaken. In 1859 the steamboats trading between Cin- 
cinnati and New Orleans embraced 86 steamboats, with a total 
tonnage of 25,000 tons. All these steamers were in the Cincin- 
nati and New Orleans trade from 1859 to 1861. This was the 
great era in the New Orleans trade. Now we have in this trade 
say eight boats, whose aggregate tonnage amounts to 10,000 tons; 
this shows a decrease of 15,000 in this trade, and every year 
the railroads are making greater inroads upon the trade, so 
that in a few years steamboats will disappear entirely from the 
Cincinnati and New Orleans trade.” 

There has also been a very extraordinary diminution of the 


relative magnitude of steamboat movements 1n comparison 
with rail movements at St. Louis. 


BARGE MOVEMENTS ON THE MISSISSIPPI. 


While there has been a marked decline in steamboat move- 
ments on the lower Mississippi, the improvements In navl- 
gation or other causes have led to an extensive development of 
barge movements by which large quantities of coal and grain 
are moved down the river, tow boats furnishing the motive 
power. There was a very notable increase in the south-bound 
river movement of grain from St. Louis to New Orleans during 
the ten years ended in 1880, principally on account of the rapid 
growth of barge and barge-line movements. During 1880 the 
rates on bulk grain per bushel, St. Louis to New Orleans, ranged 
from 7 to 9} cents per bushel. River insurance from 60 to 75 


cents per $100. 


LEADING INFLUENCES OF THE EIGHTH DECADE. 


THE BEGINNING OF A NEW ERA. 


HE railway development of the eighth decade was affected 
by many powerful influences, which led to remarkable 
results in the way of reducing the cost of transportation, in- 
creasing the efficiency of passenger as well as freight service, 
and advancing the entire range of the appliances of the roads 
engaged in important competitive service. It may be said that 
railway arrangements, as they are now understood and applied 
to the immense labors performed, only fairly commenced in 
or shortly before 1870. There had, of course, been a protracted 
series of preparatory efforts. Little by little, and step by step, 
each of the innumerable details on which genuine advance- 
ment depends had gradually been improved by progressive 
lines. But the decisive advances, by which immense forward 
strides were made within a brief period, and the best types of 
American railroading rendered far superior to those of any 
other country in their relation to the most pressing popular 
requirements, occurred after the close of the: seventh decade. 
It is not pretended that every railroad and all its appliances 
were suddenly improved, for a considerable portion of the ag- 
gregate mileage of American lines is chronically in a financial 
condition that forbids sweeping changes, either on account of 
lack of money or a determination to adhere to old methods 
that have proved profitable. But the important representative 
companies that usually lead the van of railway progress found 
themselves confronted with so many difficulties, including those 
arising from their own intense rivalries, the popular demand 
for cheap transportation from the granger regions to the sea- 
board, the threat of congressional support of a new rival through- 
rail line, and certainty of large national appropriations for the 
improvement of competitive interior water routes, various 
forms of legislative antagonism, and the money pressure over- 
shadowing the entire country which was produced by the war 
debt and the struggle to resume specie payments, that they 
were obliged to devise methods for eking out sufficient profits 
to pay the interest on an enormous amount of capital from 
charges that fell far below the absolute cost of movements in 
former periods. 

Under the stimulus typified by the phrase, “necessity is the 
mother of invention,” a number of lines were equal to the 
occasion; others were subjected to the penalty of bankruptcy, 
but the obstacles overcome were so numerous that the man- 
agers who succeeded best hailed the triumphant results with 
even more of a feeling of gratified surprise than of satisfaction. 

The most powerful single agent in promoting improvements 
was steel rails, but they could not, and did not, in themselves, 
secure more than a fraction of the advances that were required. 
It was necessary that the standard of all other essential me- 
chanical and engineering devices, including terminal facilities, 
should be rapidly raised; and, in addition, that the manner of 
making up and moving trains, and commercial and rate- 
making systems, should be radically modified. To do all that 


was necessary, and yet to avoid doing anything seriously in- 
jurious required an amount of administrative talent rarely. or 
never displayed in connection with the governmental opera- 
tions of this or any other country. 

The principle of 


STIMULATING AND ENCOURAGING COMPETITION 


had been applied to the transportation affairs of the United 
States to an extent unknown elsewhere. It is the only thing 
communities and governments fully believe in as an effective 
agent in securing such service as they desire. This is the 
meaning of the wide latitude given to scheming speculators by 
free railroad laws, legal prohibitions of the consolidation of 
competing lines, of the delight with which announcements of 
railway wars has frequently been hailed, of the popularity of 
unnecessary new competitive routes. The Windom committee 
of 1878 announced that it was unanimously of the opinion that 
“the problem of cheap transportation is to be solved through 
compéetition;” and this declaration was followed by the recom- 
mendation that a number of expensive projects should be sup- 
ported by the National Government, on the ground that “the 
only means of securing and maintaining reliable and effective 
competition between railways is through national or state 
ownership, or control, of one or more lines, which, being un- 
able to enter combinations, will serve as regulators of other 
lines.” The fallacy of the latter assertion has been demon- 
strated, and reckless competition has so often engendered 
serious evils that faith in it has been somewhat weakened, at 
least to the extent of favoring the application of checks to 
extravagant demonstrations; but competition, more than any- 
thing else, has been the mainspring of exceptionally active 
efforts to cheapen transportation, and it would be much easier 
at the present day than it was during the early years of the 
eighth decade to find any considerable number of popular 
authorities ready to question the propriety of governmental 
encouragement of all forms of available competition in matters 
relating to freight movements. 

There can be little doubt, that in its bearing on the vital 
interests of a large proportion of the American people, espe- 
cially those who reside at or near non-competitive points, this 
principle has been carried to damaging lengths; and many 
efforts have been made, during the last two decades, to devise 
remedies for injurious excesses; but at the beginning of the 
eighth decade this phase of the subject attracted compara- 
tively little attention, even in railway circles, and competition, 
by land and water, between rival rail routes, between rival water 
routes, and between rival combined rail and water routes was 
generally regarded as the paramount requirement of the period, 
for which progressive railway companies were making every 
possible preparation. 

These efforts are partly represented on the New York Cen- 
tral by the stupendous scheme of laying down four parallel 
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steel rail tracks at a time when steel rails were selling at an 


enormous price; on the Pennsylvania by the acquisition of the 
New Jersey lines, by which a controlled entrance to Jersey 
City was obtained; the rapid adoption of many notable im- 
provements relating to all details of organization, permanent 
way, and rolling-stock affairs; on the Baltimore and Ohio by 
the construction of bridges over the Ohio river, the extension 
of lines to Chicago, and sundry expansions of its system in 
Western states; and on various other roads by improvements 
and new construction of great magnitude. 

So far as the action of governments on general transporta- 
tion questions since 1870 is concerned, the inner meaning of 
the bulk of their proceedings is substantially this: By their 
staple policy of encouraging excessive competition, even by 
questionable methods, they inevitably generated the class of 
evils known as unjust discrimination against sections and indi- 
viduals, and having laid a broad foundation for their creation 
and perpetuation, numerous quack remedies have been devised 
and applied with about the degree of success that ordinarily 
attends empiricism. ~ 

Modern transportation history is largely made up of 

CHANGES RUNG ON TWO GREAT KEY-NOTES, 


one of which is the marvelous lowering of charges between 
competitive points, or to shippers who forward immense quan- 
tities, and the other of complaints that these reductions have 
not everywhere progressed with uniform rapidity in their ap- 
plication to all localities and classes of shipments. There are 
legitimate reasons for many of these distinctions or discrimina- 
tions, while others may be unwarranted, and such a variety of 
considerations bear on the main question that it would often 
be exceedingly difficult for unprejudiced persons, who gave due 
heed to all pertinent evidence, to decide whether practices com- 
plained of were just or unjust. 


The fact that one locality is a competitive point while 
another is not, implies that a relatively large amount of traffic 
accumulates at the former and not at the latter, and probably 
the most important of al! elements of cheapness is quantity, 
so that for this reason, if for no other, the carrier can afford to 
reduce mileage rates to shippers residing at competitive points. 
The force of this consideration is greatly increased by the 
economies arising from terminal facilities which diminish cost: 
of loading and unloading, and from the reductions in the pro- 
portionate value of clerical service at places where a large 
amount of business istransacted. The distinctions between the 
charges at competitive and non-competitive points, which are 
based on absolute differences in cost to the carrier would, how- 
ever, scarcely have given rise to all the violent anti-discrimina- 
tion agitations in various states, if competition between rival 
lines for traffic centreing at competitive points had not fre- 
quently carried down rates to figures far below those which 
would fairly represent the actual reduction in cost arising from 
concentrations of large amounts of freight, and if large quanti- 
ties of freight had not often been carried at rates that fell below 
the cost of such movements. 


THE GREAT DEVELOPMENTS 


which have left a permanent impress are, first, the rapid ex- 
tension of railway lines to all portions of the country, and 
improvement of their appliances; second, the continuous cheap- 
ening of the average rates of important I‘nes; third, the exceed- 
ingly and injuriously low figures to which reductions of rates 
between leading competitive points have frequently been car- 
ried during eras of railway wars; fourth, efforts to prevent such 
reductions from reaching ruinous proportions; and fifth, the 
real and pretended grievances, and corresponding agitation 
and legislation, which excessive and unremunerative reduc- 
tions in rates have occasioned. 


MAGNITUDE OF RAILWAY OPERATIONS. 


HE records of new construction already printed afford a 
vivid idea of the rapidity with which railway systems were 
expanded during the eighth decade, but additional indications 
of their magnitude are furnished by statements in the census 
statistics of railroads for the year ending June 30th, 1880, which 
show that at that time the mileage operated was 87,801.42, of 
which 44,290.99 miles had been completed after January 1st, 
1870; that the reported cost of the permanent investment of this 
property was $5,182,445,806.93, including roads, equipment, 
lands, stocks, bonds, telegraph lines, and miscellaneous, and 
that these outlays were represented by $2,613,606,264.45 of capi- 
tal stock, $2,390,915,401.63 of funded debt, and $421,200,893.56 
of unfunded debt. The valuation of the assets of the whole 
system amounted to $5,536,419,787.74, and the actual liabilities 
to $5,425,722,559.54, which left $110,697,228.20 as profit and loss 
to credit for the combined roads. The labors performed by all 


these railways during such of their fiscal years as corresponded 
most closely with June 1st or June 30th, 1880, included the car- 
riage of 290,897,395 tons of freight over an average distance 
of 111 miles, equivalent to the movement of 82,348,846,693 tons 
one mile. The average receipts for this service were 1.29 cents 
per ton per mile, and the aggregate revenue, $416,145,758. The 
cost, exclusive of interest on capital, was 0.76 cents per ton per 
mile, and the net receipts, 0.53 cents. The number of passen- 
gers carried was 269,589,340; the average distance carried was 
2i miles; the movement was equivalent to the transportation 
of 5,740,112,502 passengers one mile; the aggregate revenue 
was $144,101,709; the receipts per passenger per mile were 2.51 
cents; the cost, exclusive of interest on capital, was 1.71 cents, 
and the profit, 0.80 cents. 

The rapidity of the railway development during the eighth 
decade is shown by the following:— 


Statement Showing Miles of Railroad, Capital Account, Earnings, Dividends, &c., as Reported in Poor's Manual for the Years Named. 


Miles Capital and Total earnings. Dividends 

Year operated. funded debt. Gross. Net. From freight. | From passengers. paid. 

iS flistarmisssiaisisvavers)sieis) = + claiwisis/alelaies.ole.e 44,614 $2,664,627,645 $403,329, 208 $141,746, 404 $294, 430,322 $108, 898, 886 $56 456,681 
NS Jareteretwicte clei [vieisicisleis)s!s)=\e'sisielsieceve,s.01¢ 57,323 8,159, 423,057 465,241,055 165,754,373 340,931,785 132,309,270 64,418, 157 
1S Bicaaaipo rcs On OD CDIDDUIROUGE ONIONS 66,237 8,784, 543,034 526,419,935 183,810,562 389,035,508 137,384,427 67,120,709 
LSTA eas cin cidb'e dae histo snesae caiewere 69,273 4,221,763,594 520,466,016 189,570,958 879,466,935 140,999,081 67,042,942 
AST Bice cre etaveisicy <ckelateiceisiaisl eer wis a'ea 71,759 4,415, 631,630 503,005,505 185,506,438 363,960, 234 139,105,271 74,294, 208 
WS TBinwre: cue etersioheiele sneer Fislacs astetavaiei 73,508 4,468, 591,935 497,257,959 186,452,752 361,137,376 136, 120,583 68,039,668 
OZ Tite ee ateeie relat oy) eislsisvarsinis eis eiesels\e 74,112 4,558, 597,248 472,909,272 170,976,697 342,859,222 130,050,020 58,556,312 
TBTSl sleet dee leet swe y stelen'e 78,960 4,589,948, 793 490,103,351 187,575,167 365,466,061 124,637, 290 53,629,368 
SST OM sewer etanielon alee siateetoieisiate.cro.s 84,233 4,762,506,010 _ 529,012,999 219,916, 724 386,676,108 142,336,191 61,681,470 
WSBO 6.5 asuarete «0. vieawlt o woceteseewe . 92,146 4,897,401,997 613,733,610 272,430,665 467,748,928 147,653,003 77,115,371 


Of all the transportation service rendered for the American 
people by common carriers, moving over land and water, an 
immense proportion is performed by railways. A number of 
water carriers, however, are active and successful competitors 
for business that can be transacted over canal, river, lake, gulf, 
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and oceanic routes. The figures already given in regard to the 
railway freight and passenger movements of 1880 show their 
magnitude. Details relating to the character of the freight 
moved and routes selected are also furnished by the census 
statistics in the following table:— 
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FREIGHT TONNAGE—CLASSIFICATION OF ARTICLES CARRIED. Aggregate ve 
Article. Group I. Group II. Group III. Group IV. Group V. Group VI. it oan 
Agegreg al Cuwane Scan Saseeasees 24,978,661 192,446,645 15,866,552 45,407,775 750,601 11,447,161 290,097,395 
(Chr bingy andoouuoco BOOROnEdon0000 0 «ee 2,767,334 23,993,678 1,097,200 12,273,096 5,646 1,866,550 42,003,504 
TWO Ss noacnoneen Siaisitanistenuerees(erejerelccele 1,223,495 3,864,557 352,462 1,787,172 8 541 213,490 7,449,717 
Provisions......- Bid0GGdIS atelereromeietarers 1,004,247 4,373,741 638,649 814,758 22,987 245,143 7,099,525 
COON ic o- cocsieicieinc cis osieicer Warefatersrs 502,708 957,453 1,679,715 862,003 96,496 360,020 3,958,395 
WEIVSNSLO CK a ctelerefoloieieietercssisis elefsiohaioiaieie\ere 766,271 5,073,225 543,055 8,711,344 16,617 703,707 10,814,219 
Stone, lime, cement, clay, and sand.. 987,709 6,292,027 336,364 1,095,176 6,128 282,918 eee 
Lumber and other forest products.... 2,395,090 13,019,552 1,757,231 6,447,585 29,265 1,825,626 25,474,349 
OO al eereieis stare o sialare <rojelersiatetereie/sicrele oelole 2,673,998 76,470,439 2,479,305 6,692,437 4,664 1,302,056 89,622.899 
Petrole timers clavlere cies stcle/ele cla tale ale 207,431 7,342,843 52,336 72,656 1,165 88,461 7,714,892 
Pig, bloom, and railroad iron........ 545,794 8,133,842 529,044 2,153,325 871 300,496 11,663,372 
Manufactures..........--ccccccsence 3,653,515 11,398,882 452,942 1,919,194 41,646 267,387 17,733,566 
Merchandise and miscellaneous...... 8,251,069 31,526,406 5,948, 249 8,079,029 516,575 8,974,590 58,295,918 
WMspecified ..cic..cieccisiesssninsis ieee enone a a ee ea i a RA aie  Loonnocdt 66,717 66,717 
DISTRIBUTION OF TRAFFIC BETWEEN THE VARIOUS GROUPS. Companies. Gai baa ene h 
gh). 

It is obvious that great differences exist in the amount of Chicago, Burlington and Quincy, wees eve viele peedee rules e f)1 10,001,605 
traffic per mile of existing roads in the various groups, and this Wabash, St. Louis and Pacific ye reselae ake Soleleeleterorevetate ath . 947,369,587 
difference is even more perceptible in a table relating to di- Philadelpiia ANd Reading, /see.sia'¢ os 9 sleieie'arsleisisie memoirs 834,431,965 

: A 3 Chicago and North-western.......++- eesssssoeee ‘evap 9 S16. 739: 041 
versity of traffic, and number of tons hauled one mile, than in Pittsbureh. Fort W a Chi 766,011 289 

ittsburgh, Fort Wayne an ICAL. «056 BO ree 011. 

the above statement of the number of tons moved. It shows | yrichigan Central. ....scceseeresececeeeceececeeseeses 727,254,789 
that of the aggregate movement, in ton-miles, nearly two-thirds | Chicago, Rock Island and Pacific.......... cescceeetes. 664,861,579 
was performed by 28,693 miles of railway located in group II, | Lehigh Valley........2..sceeeceeeeeeseeseees 2st ee 592,369,479 
and that the entire movement waseo distributed that the equiva- | Delaware, Lackawanna and Western...... ve swe ee . 580,454,696 
lent of the number of tons carried the whole length of the road | Central Railroad of New Jersey......-++++++++sse0- - 518,117,193 
in each direction daily was in the entire Union 505 tons, and | Chicago and Alton......-..-+++.-- teeter ereeeee eens 462,829,875 
in the various groups as follows: Group I, 324 tons; group II New York, Pennsylvania and Ohio*,........e. sereisiave 456,094,820 
975 tons; group III, 159 tons; group IV, 381 tons; group Vv, 41 Central Pacific sisi yeste¥ o¥siaieiaa aj slolelel sis) fe epsralsteeiaial shais essleinisie's 449,580,783 

ae : ‘ Chicago, Milwaukee ar.d St. Paul.............2+0- -+» 442,907,736 
tons; group VI, 201 tons. This table shows that the average | paign Pacific........ cee. ite HENCE, GUE SIO TRE 436,054,149 
amount of freight moved daily on all the roads of apy section Columbus, Chicago and Indiana Central...... eee 415,456,386 
was not as large as the load now frequently drawn in a single Cleveland, Columbus, Cincinnati and Indianapolis.... 411,741,819 
train headed by a consolidation engine, and that the average | Pittsburgh, Cincinnati and St. Louis.....2 .sss.e..--- 381,195,157 
daily freight movement in one group, in each direction, was | Boston and Albany.......... sie sya svete) slalels estate steeiateres ers 375,452,804 
not more than a sufficient load for early locomotives of past Illinois Central..... uipievoratarsieieisieeterevs Gone todos clears erereiets 335,470,860 
decades. The contrast in the passenger movements of roads | Northern Central.......... Ao seo ese Waieloielarets BOSH SS= 272,466,907 
of various groups is somewhat less striking, but the difference Atchison, Topeka and Santa Fe...........+... QUES 2- 266,174,880 
is great, as it ranges from the equivalent of 25 passengers St. Louis, Tron Mountain and Southern: scree +e oe 253,070,858 

Nes a é : 2 S . 9 Obiotand Mississippiiae cies see a> cele Son pocds piareee ster 247,323,780 
moved in each direction over the entire length of the roads in Chesapeake and Ohio 230,219,851 
group V, daily, to the equivalent of 204 passengers carried the | Louisville and Naiivilic, 2 oe ee 291,998, 834 
whole length of the road in each direction, daily, in group I. | Missouri and Pacific..............0- ere rey tS 219, 885,868 

If this was not a rapidly-growing country, and if many rail- | Missouri, Kansas and Texas........ BRORCONG SAD anOGsC. 185,105,510 
ways had not been built through sparsely-settled districts, with | Cleveland and Pittsburgh..................-...------ 174,837,293 
the expectation that population would be attracted by railway Kansas Pacilicicee siete cisistsaie else 910,90 sis 0.niesessepuis 157,143,428 
exertions and facilities, it would be one of the greatest of | Central Vermont.............. teeeceecseeecetvee reese 146,459,884 
financial mysteries why they were constructed through regions Marietta and Cincinnati...... SieOABE pielolalelarem eats seses 187,116,600 
which do not furnish more business than the equivalent of mee eee Spt age ater Sanne ioe we Mesa OSs nS ae 
moving 25 passengers and 41 tons of freight over the entire maar peasants a bacctes ine Pape iia Weise 
length of the roads in each direction daily. Such an amount Hichbaneiet a NS, 2 : daca Sot dgale sc stn eas 
of traffic requires, to defray the interest at 6 per cent. on the | St. Louis and San Besucladpicsanssubide dee ae 109,178,009 
cost of lines capitalized at: $25,000, a profit of about 8 cents | Allegheny Valley................. seas Sh Rea ee 103,641,884 
per ton and 3 cents per passenger on the cost of the lines | Indianapolis and St. Louis......... ae oreiaravereveuein Sei nore 102,630,114 
per mile. sinaeae a ; , ; 

The paucity of the traffic of many sections and of the entire ncluding six months’ operations by the Atlantic and Great Western. 
mileage of the country helps to explain the anxious desire of| The above table does not fully illustrate the extent to which 
the managers of all lines to attract such new business as can | # !arge amount of the railway business of the country has been 
be furnished only by participation in through movements, even concentrated under the direction of a comparatively small 
when that object can only be attained by enormous concessions number of systems, partly because some of the lines mentioned 
in average rates per ton or per passenger per mile. above form part of the systems of other lines embraced in the 

Another striking feature of the census report is its statement | 2ove list. A more striking illustration of the extent to which 
that notwithstanding the multiplicity of railway companies, direct or indirect consolidations have been carried, largely be- 
44 corporations conducted, in 1880, 80.4 per cent. of the whole | C@use they are absolutely necessary to secure the combination 
freight traffic and nearly 60 per cent. of the railway passenger of extraordinary cheapness in average rates per ton-mile with 
business of the country, and that their average freight rates | 42 avoidance of financial ruin, is shown in the following state- 
were considerably below those charged by the other companies. | ent, which forms part of an important and interesting paper, 
The names of the 44 active organizations and their relative | Prepared a few years ago by William P. Shinn, on the increased 
amount of freight business are shown in the following table:— | efficiency of railways for the transportation of freight:— 
FORTY-FOUR CORPORATIONS HAVING OVER 100 MILLION copie EACH. | STATEMENT SHOWING LENGTH OF ROADS AND GROSS EARNINGS IN 1881 oF 

Companies. REARE and theca THIRTEEN SYSTEMS OF- RAILROADS. 
Aggregate of 44 companies.............e0.c+es 26,015, 488,025 -—Miles—, ——Gross earnings, 
PENNS IVANI Ae site aieis cites astlarotonits rae TE coe 3,165,725, 856 N. Y. Central and Hudson River. 993 ..., $29,322,532 
New York Central and Hudson River...... aiatelstole sooo 2,525,139, 145 Lake Shore & Michigan Southern.1,177 .... 17,880,000 
BaitimoreendOnlon ver cc. te ccacee eee ee 1,725,856,449 | Canada Southern................ 403 .... 3,369,259 
New York, Lake Erie and Western..........0.c00.0 . 1,721,112,005 | MicHigau*Cantale<ssSavie-5y.e 950 +++ 8,800,456 
Lake Shore and Michigan Southern...... coceesvecees 1,780,183,362 Total N. Y. Central system, 8,523 Lars $59,372,277 
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——Miles.—. ——Gross earnings, 


New York, Lake Erie & Western. 


referees O20 elma Rrcrs:ere 20,715,605 
Pennsylvania eastern system..... 3,041 .... $44,224 716 
Pennsylvania western system.... 2,529 31,058,790 
Total Pennsylvania system. 5,570 75,283,506 
Total three trunk lines..... 104 10,113 217, $155,371,388 
Wabash, St. Louis and Pacific.... .... D048 SO once 14,467,790 
Chicago, Burlington and Quincy. .... S160 Rete eee 21,176,455 
Chicago, Rock Island and Pacific..... 1,385  ...... 11,956,807 
Illinois Central Northern ........ 1,320 .... $6,733,954 
Chicago, St. Louis & New Orleans 
Southern s.20 sack.c eso eee Oy limaew ste 4,059,151 
—- 1,891 —+~—— 10,793,105 
Chicago and North-western ...... SGA SH Gano 19,334,072 
Chicago, Milwaukee and St. Paul. .... 4,260 ...... 17,025,461 
Missouri Pacific... «csi. weeds. 3 1,012 .... $8,640,957 
Leased and controlled lines..... 04,773 .... 19,087,484 
—- 5,785 — 27,728,441 


7——Miles.——. ———Gross earnings. 


Louisville and Nashville Railroad, 
and lines owned and leased by, &c.1,872 . $10,911,650 
Louisville, Cin. and Lexington... 272 1,196,112 
Nashy., Chattanooga & St. Louis. 521 2,256,186 
Georgia Railroad system ......... 641 .... 2,543,032 
=== 88.084 = 16,006,950 
Union Pacific, proper...........- 1,821 - $24,258,817 
Tanesin interest ries: \ieev een 440) sma. — 7,608:986 
- 4,270 ————— _ 31,867,753 
Central PACIACT ccc cesicise see nec 2,874 .... $24,094,101 
Southern Pacifici. as cess ae 1,281 .... 3,435,945 
Se 4155 == 5 07 5801046 
Total, thirteen systems..... 44,627 $354,158, 396 
Total of United States in 1881, of 
which earnings reported........ .... S24860) ccs ces $725,325,119 
Proportion thirteen systems bear 
LOS WHOLOlieeels oe versie e's ovleesee AT B85 


REDUCTIONS OF RAILWAY RATES. 


ie view of the statements heretofore published relating to 
the cost and charges of freight movements by various 
methods, during succeeding decades, it is evident that no fea- 
ture of modern progress affords greater cause for genuine sur- 
prise, or has exercised a more stupendous influence upon 
the entire industrial and commercial development of the 
United States, than the wonderful cheapening of average rail 
rates since 1870. If the full significance of the statistics bear- 
ing on this subject was fully understood, a better appreciation 
of the extraordinary and unprecedented achievements of the 
leading American lines would be secured. Whatever else may 
be said of their methods, no intelligent man can question the 
completeness of their response to the most imperative of all 
popular demands, which was for cheap transportation over 
long distances. Their daily tasks, as freight carriers, involve 
performances which would have been considered miraculous 
in any former age, and the aggregate railway lines actually 
perform, in productive labor, much more real work, so far as 
work can be measured by displays of physical force, than all 
other agencies combined. All things considered, they are the 
cheapest workers of the country, and if the theory favored by 
all influential schools of political economists, that transporta- 
tion is one of the most important elements of production, is 
correct, they are, substantially, leading producers of all classes 
of bulky mining, manufacturing, and agricultural staples. It 
would be folly to pretend that they raise wheat, corn, or cotton, 
or make iron or textile fabrics, but it is indisputable that they 
furnish indispensable facilities, of great intrinsic value, for the 
performance of all important labors, by their cheap concen- 
tration of raw materials and distribution of the finished fruits 
of skilled industry; by forwarding the surplus yield of the 
farmer to market, and carrying back to him the wares of the 
manufacturer; by rendering possible any and every desirable 
accumulation of population at mining and commercial or 
other centres. Many of these labors would not be remunera- 
tive to shippers if they could not be performed at exceedingly 
low rates. To attract business, it is not only necessary that 
lengthy lines should be built or controlled, but that much 
freight should be moved for a small remuneration. Tonnage 
can only be materially increased by enormous diminutions of 
the standards of charges which formerly prevailed. 


IMPORTANCE OF CHEAP TRANSPORTATION. 


An ancient orator said that action, action, action, was the great 
requisite of success; and a famous warrior declared that money, 
money, money, was the thing which above all others he needed 
to achieve victories; so the active business men, and the leading 
industrial spirits of the United States, have been declaring 
ever since and even before the century began, that cheap trans- 
portation, cheap transportation, cheap transportation, was the 
most vital element of American progress. With cheap trans- 


portation the treasures of the mine, the bounties of the harvest, 
the fruit of the loom, the supplies and products of the furnace, 
can be moved over thousands of routes which are hermetically 
sealed to wagon-road and other high freight tariff operations. 
The dormant resources of innumerable localities can be pro- 
fitably developed by the aid of cheap transportation, and never 
without its indispensable assistance. 

It is only during a comparatively late era that average 
through rail rates have fallen to the low standard that now 
prevails, but the tendency towards a reduction has been so 
general on important lines, except when it was interrupted by 
such events as the substitution of greenback for gold valua- 
tions, or by temporary reactions, that irresistible influences 
have been promoting such reductions, the main agent being 
competition, not only between rival lines but between the 
competing regions they serve. 


IN THE ENTIRE UNITED STATES 


the conditions governing rates are so diversified, that a notable 
contrast in the average rates of different lines, and the lines of 
different groups, is inevitable. The extent and nature of these 
variations is indicated by the fact that the census report of 
1880 on railways, shows the average receipts of all the rail lines 
of each of the groups in that year to have been as follows:— 


Receipts Receipts 
per ton per passenger 
Groups. per mile per mile 
moved. moved. 
Cents. Cents. 
Liisterelereleveleisvetsiareisiele7e el sVole\eVelerelatevaielelersteterelsfalstele 1.83 2.23 
It Ee isg qinaad onndoDanbn0Ddbude GucnaConoanoan: 1.02 221 
BVI Di.5; tasers retese abate sietnyeieseleschersjecs) sYeratsiaisis e sieieleieiihiare 2.15 3.51 
Ve steve cisiscote tare s  otetave ol ofalelatste’sysia[chatersietele Sieis azote: 1.36 2.86 
Vice ie veusieieieiaisvereip oie elairieieisvaitys aisisiale a.vielaie/elslsiainiole 12.57 5.10 
OWL fats eles wie rstelsloiwitis1a.ctaja\s’sisla\s/eisle(e/sialsiefelsisielarelals 2.57 3.43 


The average receipts and cost (exclusive of fixed charges, &c.), 
of the combined lines of the country was as follows: Receipts 
per ton per mile moved, 1.29 cents; cost per ton per mile 
moved, 0.76 cents; net receipts per ton mile moved, 0.53 cents; 
receipts per passenger per mile carried, 2.51 cents; cost per 
passenger per mile carried, 1.71 cents; net receipts per passen- 
ger per mile carried, 0.80 cents. Since 1880 the average rate of 
‘the freight movement of all American lines has been materially 
reduced. In 1882 it was reported to be 1.2 cents per ton per 
mile. For subsequent years it was reported to be less than one 
cent per ton per mile. 

One of the most striking condensed statements of the ad- 
vantageous results of the cheapening of rates is the following 
made by Edward Atkinson:-- 

“Had the rates charged by the railways in the year 1881 been 
the same as the rates charged from 1866-69 inclusive (the latter 
being reduced to a gold basis), the sum of the charge of all the 
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railways of the United States for moving merchandise in the 
year 1881 
would have been.......ssecesecereoece Bieievefelersie sieve oreie .- -$1,375,000,000 
Tt was in fact... .... Rig stovsealeictalslenoieieleveraterets adorasaene see. 550,000,000 
The difference, amounting t0.....-.+.++++++ stalcietele $825,000,000 


exceeds the entire sum of all the national, state, and municipal 
taxes imposed upon the people of the country in the same year 
by the sum of $100,000,000. All taxes being about $7 25,000,000.” 

In an address delivered to the American Society of Civil 
Engineers by O. Chanute, in May, 1880, he furnished the fol- 
lowing table of American railway average freight charges, ex- 
penses, and profit in the years named:— 

Revenue, Expense, Profit, 


Year. cts.per cts. per cts. per 
ton-mile, ton-mile. ton-mile. 

State of Ohio....... ABashuAccecoonco, Lene a lei lye 0.801 0.316 
State of Michigan ........--+sseeeee 1878 1.053 0.6382 0.421 
Stateofdilinois.se- ste taeeeances ss 1879 1.028 0.617 0411 
State of Massachusetts..........++- . 1879 1.838 1.066 0.772 
State of New York......... poodonon Levit 1.059 0.781 0.273 
State of New York....... dare esroisieVels 1878 0.999 0.690 0.309 
New York Central............- spo06 Hee) 0.796 0 541 0.255 
FOFI@Niejereisio se Bieisis 64 e(sineirie.s 4'o\srelafehevaie 1879 0.780 0561- 0.219 
Pennsylyania.....-...0.006 hoord0sad 1879 0.824 0.480 0.344 
Boston and Albany.........- Moeaew LOvon liOrs0n 60622. O}4oL 
Pittsburgh, Cincinnati and St. Louis. 1879 0.720 0.420 0,300 
Columbus, Chicago and Ind. Central. 1879 0.700 0.590 0.110 
Vandalia line..........- peste atie 1879 0 931 0.715 0.216 
Michigan Central......... ABER GOCS 1879 0.692 0407 0 285 
Lake Shore...... bsondensedos ilo eisiaks « 1879 0.642 0,399 0.244 
Cleveland, Col., Cincinnati and Ind . 1879 0 687 0.575 0.122 
Chicago and Alton.....s.....sseseee 1879 1054 0.558 0.496 
TilinoisCentralenwas verdes circ sie» 1879 1.520 0.640 0.880 
Chicago, Milwaukee and St. Paul... 1879 1.720 0.041 0.779 


The United States census report on railways for 1880 reports the 
average receipts per ton per mile of fifteen of the largest freight 
carriers, representing different classes of roads, in the census year 
to be as follows: Pennsylvania, 0.89 cents; New York Central, 0.86 
cents; Lake Shore, 0.76 cents; New York, Lake Erie and West- 
ern, 0.84 cents; Baltimore and Ohio, 0.89 cents; Central Pacific, 
2.49 cents; Chicago, Burlington and Quincy, 1.11 cents; Phila- 
delphia and Reading, 1.61 cents; Chicago and North-western, 
1.47 cents; Union Pacific, 1.99 cents; Chicago, Milwaukee and 
St. Paul, 1.72 cents; Chicago, Rock~Island and Pacific, 1.21 
cents; Wabash, St. Louis and Pacific, 0.80 cents; Michigan Cen- 
tral, 0.80 cents; Atchison, Topeka and Santa T’e, 2.09 cents. 
These fifteen roads made a freight movement equivalent to 
54.86 per cent. of the number of tons of freight moved one 
mile by all the railway lines of the United States. 


EAST AND WEST TRUNK LINES. 


The most important of the reductions in rates were those 
made on the east and west trunk lines and their western con- 
nections, and on the granger roads. The following tables illus- 
trate some of the most striking facts relating to diminution of 
charges and contemporaneous increase of traffic:— 


TRUNK LINES, 


Statement showing the length of its lines, earnings from freight, tons of 
freight moved, tons moved one mile, earnings per ton per mile, expenses 
per ton per mile, and net earnings per ton per mile of all freight moved 
on the New York Central and Hudson River Railroad from 1854 to 1884, 
inclusive, 


2 ed 4 5 eI re 2 
EEE OR ES Bg Be Be ge 
erate fade) Ga me met 40 Bo 
ro ae g me 5 Ba 84 

Year, Yi +3 Bg, S) Be Ee a3 

Bx mR oe 4 fi « BS 
Agee e Bh gk Ba 
Pheoe § Bs Ser eee = 

1854,.. 804 $2,913,966 549,805 99,309,600 2.954 1.309 1,645 

1855... 804 3,755,320 670,073 + 114,827,792 3.270 1.341 1.929 

1856... 804 5,052,059 932,844 165,809,708 3.006 1.542 1.504 

1857... 804 5,275,876 1,075,589 165,515,934 3.187 1.698 1,489 

1858... 804 4,244,639 925,604 161,108,043 2635 1.874 1.261 

1859... 804 4,049,530 1,093,284 187,291,130 1.162 1.281 0.881 

1860... 804 4,943,638 1,366,035 239,418,931 2.065 1.343 0.722 

1861... 804 5,557,019 1,537,400 280,127,705 1.984 1.345 0.639 

1862... 804 7,970,304 1,905,173 357,944,135 2.227 1.355 0.872 

1863... 804 9,449,554 2,106,571 387,387,066 2.439 1.512 0,997 

1864... 804 10,685,672 2,158,972 386,801,761 2.763 1.965 0.798 

1865,.. 804 11,000,058 1,767,059  318,732.070 8.451 2.538 0.913 

1866... 842 12,017,532 2,099,594 388,620,986 3.092 2.163 0.929 


| Le | & tt A 
gee BE ES He OR OHS OBR 

Fo ae ae oy Be BR SS 

Year, Se ie eet g Ea he BS 

ae 0 OS i ieee Bact kn | 

° a ? s. ° & Fs @ Es og 

es e 3 a: ea ee 
1867... 842 11,993,008 2,249,363 435,417,629 2.754 1.948 0.806 
1868... 842 12,479,950 2,562,862 455,046,715 2.742 1.803 0.939 
1869... 842 14,066,386 3,190,840 589,362,849 2.387 1.397 0.990 
1870... 842 14,327,418 4,122,000 729,087,777 1.853 1.163 0710 
1871... 845 14,647,580 4,532,056 888,327,865 1.649 1.014 0.635 
1872... 857 16,259,650 4,393,965 1,020,908, 885 1.592 1.129 0.463 
1873... 858 19,616,018 5,522,724 1,246,650,063 1.573 1.026, 0 547 
1874...1,000 20,348,725 6,114,678 1,391,560,707 1.462 0.984 0.478 
1875...1,000 17,809,702 6,001,954 1,404,008, 029 1.275 0.901 0.374 
1876...1,000 17,593,265 6,803,680 1,674,447,055 1.051 0.711 0.340 
1877...1,000 16,424,317 6,351,356 2,619,948,685 1.014 0.699 0.315 
1878...1,000 19,045,830 7,695,413 2,042,755,182 0.930 0.536 0.294 
1879...1,000 18,270,240 9,015,753 2,295,827,387 0.796 0.551 0.245 
1880...1,000 22,199,966 10,533,038 1,525, 139,145 0.879 0541 0.337 
1881... 993 20,736,750 11,591,379 2,606,814,098 0.783 0.563 0.220 
1882... 993 17,672,252 11,330,393 2,394,799,310 0.738 0.601 0.137 
1883... 993 20,142,433 10,892,440 2,200,£96,7050 6.910 0.680 0.230 
1884... 993 16,434,983 10,212,418 1,970,087,115 0.530 0,620 0.210 


Statement showing the length of its lines, earnings from freight, tons of 
freight moved, tons moved one mile, earnings per tonper mile, expenses 
per ton per mile, and net earnings per ton per mile of all freight moved 
on the New York, Lake Erie and Western Railroad, from 1852 to 1884 
inclusive: — ; 


g tx 58 8 -——Per ton mile.—, 
ge & Fl E «iis Rite 
oe. El B a Cer 

Year. By E Z 2 § 8 = 
S B § 2 ° : 
sonmus as: 
1852... 465 $1,883,198 436,460 96,697,695 1.948 1.026 0.922 
1853... 498 2,537,215 631,039 101,626,522 2.496 1.277 1.219 
1854... 498 3,659,590 743,250 130,808,034 2.576 1.406 1.170 
1855... 498 3,653,002 843,055 150,673,997 2.424 1.155 1.269 
1856... 498 4,545,722 983,221 183,458,043 2.477 1.169 1.308 
1856... 498 4,097,610 978,067 165,100,850 2.457 0.897 1.560 
1857... 468 3,843,310 816,964 165,895,636 2.316 0.649 1.677 
1859... 559 3,195,869 869,072 147,127,039 1.621 1.344 0.277 
1860... 559 3,884,343 1,139,554 214,084,396 1.814 1.001 0.813 
1861... 559 4,351,464 1,253,419 251,350,127 1.771 0.929 0.843 
1862... 559 6,642,915 1,632,955 351,092,285 1.892 0.956 0.936 
1863... 624 8,432,234 1,815,096 403,670,861 2.088 0.964 1.124 
1864... 624 9,855,088 2,170,798 422,013,644 2.335 1.456 0.879 
1865... 624 10,726,264 2,234,350 388,557,213 2.761 1.984 0.777 
1866... 773 11,611,023 3,242,972 478,485,772 2.427 1.654 0.773 
1867... 773 11,204,689 3,484,546 549,888,422 2.038 1.472 0.566 
1868... 773 10,780,976 3,908,243 595,699,225 1.809 1.339 0.470 
1869... 823 10,583 794 4,312,209 817,829,190 1.539 1.171 0.368 
1870... 846 11,983,547 4,852,505 898,862,718 1.333 0975 0.358 
1871... 914 12,861,999 4,844,208 897,446,728 1.442 1.013 0.390 
1872... 959 14,509,745 5,564,274 950,708,902 1.527 0.979 0.548 
1873... 959 15,015,807 6,312,792 2,032,986,809 1.115 0.960 0.504 
1874... 959 13,740,042 6,364,276 1,047,420,238 1.311 0.913 0.398 
1875... 942 12,278,399 6,239,943 1,016,618,050 1.260 0.958 0.259 
1876... 957 11,429,929 5,972,818 1,040,431,921 1.098 0.885 0.213 
1877... 957 10,647,807 6,182,450 1,114,586,220 0.955 0.752 0.203 
1878... 928 11,914,489 6,150,463 1,224,763,718 0.973 0.674 0.299 
1879... 928 12,233,481 8,212,641 1,569,222.417 0.780 0.561 0.219 
1880... 952 14,391,115 8,715,892 1,721,112,095 0.836 0.534 0.302 
1881... 980 15,979,577 11,086,823 1,984,394,855 0.805 0.529 0.276 
1882..°1,029 14,642,128 11,895,238 1,954,389,710 9.749 0.526 0.223 
1883...1,029 15,562,141 11,965,490 1,979,448,428 0.786 0.532 0.254 
1884,..1,029 12,903,157 11,071,938 1,794,946,519 0.719 0.519 0.200 


Statement showing the earnings from freight, expenses of the same, tons 
carried one mile, average earnings per ton per mile, average expenses per 
ton per mile, average net earnings per ton per mile, and total tons moved 
on the Pennsylvania Railroad from 1855 to 1884, inclusive: — 


Per ten mile— 


. Earn- - 
year. eee Ton mile-ge. poate pentes, ere ae 
1855..0..6..+.$2,805,306 102,171,312 2.746 1.662 1.084 365,006 
1856). occ our O5244,292 119,836,501 2.707 1.662 1.045 454,092 
TSO (icistsie econ 3,374,041 139,994,548 .2.411 1.536 0.675 826,518 
L858) ssiarcinees 3,536, 206 162,121,735 2.181 1.289 0.892 1,046,899 
BOO events 3,656,111 180,333,140 2.027 1.176 0.851 1,170,240 
L860F.007 eos 4,191,784 214,162,018 1.957 1.176 0.781 1,346,525 
IS6l Leia -- 5,398,026 280,262,522 1.926 0.912 1.014 1,482,087 
PSG2 cas ++.» 7,668,420 376,195,127 2.038 1.077 0.961 2,058,548 
1863...+¢0005 8,602,262 393, 746,258 2.185 1.147 1.038 2,265,413 


Per ton mile.—, 


Earn- Ex- 7, 
Year. ee Ton mileage. oe ae ae ae 
L864 i es-s6 +. 10,361,999 420,627,222 2.463 1.871 0.592 2,585,379 
W865 acciee)) «+ 11,193,565 420,060,260 2.665 2.281 0.384 2,555, 706 
1866.........11,709,294 513,102,181 2.282 1.521 0.461 3,186,359 
WaAViaschannes 11,832,300 565,657,813 2.092 1.544 0.548 3,709, 224 
ISOS Sasiererssls 12,882,165 675,775,560 1.906 1.249 0.657 4,427, 884 
USGO Ps his stereo 12,932,657 752,711,312 1.718 1.200 0.518 — 4,991,995 
18 70as..< -+ 12,793,160 825,979,692 1.549 0.998 0.551 5,427,401 
AB me ehvererees 14,052,305 1,011,892,207 1.389 0.874 0.515 6,575, 843 
1872. .......16,856, 891 1,190,144,036 1.416 0.886 0.530 7,844,778 
1873.........19,608,555 1,384,831,970 1.416 0.857 0.559 9,211,234 
USA iercleresyaedieo2e O05 1,372,566,976 1.255 0.748 0.507 8,626,946 
ISTOS. vsiviaces - 10,601,741 1,479,414,466 1.058 0.616 0.442 9,115,368 
VSIG ES csrctassia 14,539,784 1,629,742,021 0.892 0.582 0.310 9,922,911 
US (iitre& cietsre. a: 14,642,109 1(494,798,198 0.930 0.552 0.428 9,738, 295 
IST Sasa 15,904,501 1,732,0038,131 0918 0.483 0.435 10,946,752 
1879... .4.+-17,016,989 2,136,708,887 0.796 0.427 0.369 13,684,041 
18S05< <a +. 20,234,046 2,298,317,323 0.880 0.474 0.406 15,364,788 
ASSL Ss aeyecteos 22,400,120 2,655,438,764 0.799 0.437 0.362 18,229,365 
1882. a8 ++ +23,517,178 2,879,542,701 0.817 0.473 0.344 . 20,360, 399 
1883 5 c<re «0 . 24,536,789 2,996,892.567 0.819 0.477 0.342 21,674,160 
1884..... «22,823,329 3,082,499,986 0.740 0.441 0.299 22,583,825 
REDUCTION OF FREIGHT RATES ON THE PENNSYLVANIA RAILROAD 
DIVISION. 


The table published below shows rapid growth of traffic, mar- 
velous reduction of rates, and immense sums saved to shippers 
and consumers by these reductions. It will be seen that on 
the Pennsylvania Railroad division the total number of tons 
moved one mile in 1865 was 420,060,260; that the average rate 
per ton per mile received during that year was 2.665 cents; 
and that the aggregate saving or reduction on the total quan- 
tities moved from 1866 to 1882, inclusive, in comparison with 
the charges made in 1865, reached the large aggregate of 
$382,947 ,486.26. The table or statement is as follows:— 
Statement showing, for each year from 1565 to 1882, inclusive, on the Penn- 

sylvania Railroad division, the number of tons of freight moved one mile, 

the rate per ton per mile, and the amount of reduction in any given year, 
computed on the difference between the rate in that year and that which 


was charged in 1865:— 

“a ate sen 

soe LD aa hae aes 

mile. of 1865. 

865 eee Risie sistas suiee «1 0 420;060/260 2.665 bes A A 
Core cen ae ee - 513,102,181 2.282 1,965,181 35 
1867........ eeceaenr anion 565,657,813 2.092 3,241,219 27 
USGS ers nieiakec piaiee ae aisle sia. 675,775,560 1,906 5,129,136 50 
SGOT ee was ieoa mis sisiessie ests 752,711,312 1.718 7,128,176 12 
TS(Olseece te beatae seuvscs O20\979,092 1.549 9,217,933 36 
USL a wiee efile Daniaen aka 1,011,892, 207 1.389 12,911,744 56 
SCS hee, eee ee . 1,190, 144,036 1.416 14,864,899 O1 
Sian es << pieMeisivente slp O5t, COL, 970 1.416 17,296,551 31 
USF Arce) tere leis e cies Se 00s eek, 512,000,976 1.255 19,353,194 36 
WS 7G retelescia ciel sapeiars oeeeeee1,479,414,466 1.058 23,774,190 47 
1876...... Netra dels ais cine 4020, (40,021 0.892 28,895,326 03 
USideeew eis eile.ce ee ete 134045705; 108 0.980 5,187,349 64 
IL fi Bers, ataiatecejforele site Seraye diets a 1,732,003,131 0.918 39,258,094 70 
1879 2 2icto2 sore. Seep sd5 2,136,708, 887 0.796 39,935,088 91 
SSO Greist Ses cmedo ete revacskee 2, 298,317,323 0.880 41,024,964 22 
PBS U eriesacseisietsversien celiesaie +++ +2,605,438, 764 0.799 49,550,487 34 
18825 rie ae.'s Sniteeeaeneees arora O42, 708 0.817 53,213,949 11 
Total reduction for 17 years....... a arate rats fovavevs.e 8 $382,947,456 26 


The table also presents facts worthy of careful consideration 
In its statement of the total number of tons moved one mile 
during each year. The main portion of this movement was of 
business originating in Pennsylvania, and the growth of traffic, 
therefore, reflects the rapid advance of various forms of in- 
dustrial development. Many mines are opened, many manu- 
factories established and enlarged, many forests cut down and 
converted into furniture or building material, and many other 
forms of industry are vitalized, mainly on account of the op- 
portunities for reaching profitable markets which are fur- 
nished by cheap transportation. The fact that the number of 
tons moved one mile increased from 420,060,260 in 1865 to 
2,879,542,701 in 1882 is a fair indication that the volume of 
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business transacted by the shippers increased nearly seven-fold 
in seventeen years. 

The most potent cause of the rapid industrial advancement 
which characterizes the age is, indeed, the extraordinary cheap- 
ness of modern rail transportation. Few persons realize the 
full force of the contrasts between present and former methods 
of moving freight. The average rates on the Pennsylvania 
Railroad division represent less than the sums formerly charged’ 
by turnpike companies for the privilege of hauling Conestoga 
wagons over the improved roads they constructed, while for 
many wagon movements the rate of from twenty to thirty cents 
per ton mile, and during unfavorable seasons much higher 
rates, were often charged. Before the era of canals and rail- 
ways many forms of production were stifled by the enormous 
cost of overland transportation. 

An indication of the contrasts between the railway charges of 
the present day and such extensive wagon movements as are 
still made is furnished by a statement published in the St. Paul 
Pioneer Press, of March 2d, 1883, of bids for the wagon freight- 
ing of United States government stores on routes in Minnesota 
and Dakota, which were opened by the United States quarter- 
master at St. Paul on March Ist, 1888. The lowest rate per 100 
pounds per 100 miles was $1.40, and the highest rate was $3.43. 
At the first of these rates the movement of a ton of 2,000 
pounds over 100 miles would cost $28, and the average rate be 
28 cents per ton per mile. At the highest of the bids made 
the cost of moving a ton of 2,C00 pounds 100 miles would be 
$68.60, or at the average rate of 68,8, cents per ton per mile. 
By the reduction from such figures (which formerly prevailed 
even in Pennsylvania) to the present rail rates many exist- 
ing industries have been created and immensely expanded. 

REDUCTION OF RATES IN OHIO 

The following table, of the business reported by all roads 
passing through the state of Ohio, shows clearly the increase in 
amounts carried and the decreased cost of transportation:— 
Average rate 


Year, “oue mile,” per ton par 
USC6Oe clee tate etetece) eine baie brave io levateL avopetalete 1,332,307,931 2.446 
£87 On eteicie-sje ain eivielersanslsaleethn’s os sitiatpiaiersiots 1,673,017,568 1.993 
ABIL 5 eave ie cyaraiarcta etaiw ater ecetettlacetersiousiehtiers eather te 1,773,983, 405 2 O15 
1070, Se ee ee eee eee 2,923, 292,084 1.569 
UST S. sarclets ois do accinterss a/svecvlaletehe oie! erece.ceteat cite . - 3,420,889, 453 1.566 
STE. cares es Raita et RTRs stay abesere oxa' 3,717,622,979 1.344 
PST Oss sleniseic se ores Juisth Ousinwewtewtes aisiwhoureiens 3,431, 745,707 1.259 
STOP ace erscete iets a ainw yaa Site a Be e000 00d, 199,397,649 1.117 
OTT Src ciacaa ere waecaters JishSte cara ets wake aaueatere 4,146,926, 306 .933 
CMS care Mees pee Sn Le Re Pie a rca 4 286,378,592 961 
STO teres Na eivicleiec areisvalay eles bie bic\eiavaleie elelsiemreie 4,914,503, 869 6815 
LAG ee ee ete ore eveee+ 6,655,562, 182 895 
MS SUS sete isisiviavererenr ares Sore aivseleisien cxees +e» 7,607,215, 616 915 


The following table shows the tons of freight moved one mile 
in Ohio alone, from 1869 to 1881, inclusive, also the amount 
saved to shippers thereby, compared with the amount of taxes 
of all kinds in the state during that time. From this table it 
will be seen that by the decline of rates since 1869 there has 
been saved to those who are charged with the cost of shipping 
the sum of $337,674,755.99, an amount exceeding the local taxes 
paid during that period by $21,707,759.66. 


Rate per Decrease 


Total taxes 


Year. eoney emis Co eae Amount saved. 1 One 

1869. 739,031,209.33 2.446 aie Mets sis Suadteaen  Shekitias ne eae 
1870. 898,410,433.02 1.993 453 $4,073,899 26 $23,463,631 82 
1871. 938,259,822.90 2215 .231 2,167,380 19 22,955,388 40 
1872.1,494,094,584.13 1.569  .877 13,103,209 50 —-23,810,971 97 
1873.1,941,012,675.53 1.566 .880 17,080,911 54 26,131,353 2¢ 
1874.2,147,209,032.67 1.334 1.112 23,877,965 24 26,837,196 77 
1875.1,917,659,501.07 1.259 1.187 22,762,618 28 27,952,971 37 
1876.2,117,024,370.02 1.117 1.329 28,135,253 88 28,521,256 52 
1877 .2,360,015, 760.74 933 1.513 35,707,038 46 27,514,650 79 
1878 .2,493, 815,064.83 961 1.485 37,033,153 71 26,324,445 30 
1879.2,741,310, 258.11 .815 = 1.631 44,710,770 31 25,756,665 61 
1880 .3,393,814,541.62 895 1.551 52,638,063 54 29,092,084 27 
1881 .3,681,892,358.14 915 1.581 56,384,591 08 27,606,380 29 


$337,674,755 99 


$315,966,996 83 
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WESTERN TRUNK-LINE CONNECTIONS. 


Statement showing the number of miles operated, the total tonnage moved, 
the number of tons moved one mile, earnings from freight, the earnings, 
costs, and profit per ton per mile of moving freight over the Pittsburgh, 
Fort Wayne and Chicago Railway from 1857 to 1884, inclusive: — 

Earn- Ex- 


3 : ings penses oS 
Year, Mies, Tong Moved, pradg, perdon per fon Dar 
mile. mile, Mile. 
Miles. Tons. Ton-miles. Cents. Cents. Cents. 
1857.. .383.0 304,769 28,893,960 $657,686 2.27 Baye WUE YKU) 
1858... .384.0 285,663 85,168,323 667,296 1.90 1.32 058 
1859, . .365.0 362,606 58,421,205 (orev Galsey — alsley ala ksy (0 
1860. . .468.3 465,204 78,423,319 1,309,714 1.67 1.18 0.49 
1861.. .468.3 526,379 111,398,984 1,905,707 1.71 0.98 0.73 
1862.. 468.3 643,107 126,046,905 2,401,630 1.90 0.98 0.92 
1863...468.3 805,525 166,570,631 3,341,084 2.01 1.20 0.81 
1864.. .468.3 858,928 174,621,870 4,148,504 2.38 1.50 0.88 
1865.. .468.3 832,615 193,789,901 4,739,068 2.44 1.79 0.65 
1866...468.3 1,025,778 233,274,794 4,707,582 2.02 1.50. 0.52 
1867...468.3 1,154,351 228,791,443 4,483,616 1.95 1.44 0.51 
1868...468.3 1,509,052 307,443,978 5,231,857 1.70 1.15 0,55 
1869,..468.3 1,665,190 309,521,917 5,020,874 162 1.11 0.51 
1870...468.5 1,740,585 836,084,380 4,892,823 1.45 0.86 0.59 
1871...468.3 2,047,114 391,035,801 5,581,051 1.43 0.78 0.65 
1872..,468.3 2,407,018 487,852,472 6,909,306 1.40 0.81 0.59" 
1873...468.3° 2,292,644 479,917,429 6,716,399 1.40 0.95 0.45 
1874...468.3 2,309,128 464,696,190 5,841,961 1.26 0.74 0.52 
1875...468.4 2,496,148 491,289,699 5,430,511 1.11 0.69 0.42 
1876...468.3 2,604,767 563,400,267 5,266,172 0.93 0.63 0.30 
1877...468.3 1,690,735 439,998,381 4,790,424 1.01) 0.67 0.34 
1878...468.3 3,026,250 637,470,506 5,600,458 0.88 0.50 0.38 
1879,..468.3 3,679,332 803,083,260 6,066,594 076 0.44 0.32 
1880...468.3 3,865,675 806,257,399 7,359,452 0.91 051 0.40 
1881...468.3 4,753,220 1,044,447,161 7,785,739 0.75 043 0.32 
1882...468.3 4,837,236 991,997,501 7,464,057 0.75 0.47 0.28 
1883...467.6 5,076,311 944,563,376 7,432,479 079 055 0,24 
1884...467.9 4,696,583 907,954,237 6,111,216 0.67 0.49 0.18 
Freight Movements on the Lake Shore and Michigan Southern, 
Receipts Cost Profit 
Year, Tons. Tons one mile. Revenue. ee iae pecuite: oe asta: 
Cents. Cents. Cents. 
1870....2,978,725 574,035,571 $8,746,126 1.504 -932 O72 
1871... .3,784,525 733,670,696 10,341,218 1.391 .913 478 
1872... .4,443,092 §24,844,140 12,824,862 1.374 .920 454 
1873...,5,176,661 1,043,927,189 14,192,399 1.335 .946 .389 
1874....5,221,267 999,342,081 11,918,350 1.180 .767 413 
1875....5,022,490 943,236,161 9,639,038 1.010 137 273 
1876....5,635,167 1,133,834,828 9,405,629 817 O61 256 
1877....5,513,3898 1,080,005,561 9,476,608 864 573 e201 
1878... .6,098,445 1,340,467,821 10,048,952 784 A474 .260 
1879....7,541,294 1,733,423,440 11,238,261 .642 898 244 
1880... .8,350,336 1,851,166,018 50). 80 .750 15 
1881....9,164,508 2,021,775,468 ...... .617 ake -203 
1882....9,195,538 1,892,868,224 ...... .628 aide 215 
Freight Movements on the New York, Pennsylvania and Ohio. 
Venn Millions of ton miles.— Cents Freight 
ce Local. Through. Total. permile. earnings. 
LTD isorc ctavotolotaiiarorelc essere 154.3 101.2 255.5 1.496 $3,924,078 
UY GbaononnochowaGnodess 136.9 140.0 276.9 1.450 4,016,539 
LSTA. scicceicslowisins Selsisrere 148.5 156.5 305.0 1.186 3,617,524 
Ry Rae ecoo me UO OO TOOOEES 132.4 167.0 299.4 0.981 2,938, 204 
LOU Gier ccemrettntels siscrsis aye 114.1 174.3 288.4 0.805 2,611,117 
LST iaecwrtoercletenisierce’s sss 77.0 260.4 337.4 0.903 3,066,408 
TS 78. cera aorsteicielets sets. os £0.9 249.8 330.7 0.835 2,764,781 
1870.5. Seotarteis eects 120.6 854.2 474.8 0.697 3,310,284 
USSO Va eteiaoets ele strete aca 117.4 356.9 474.3 0.831 3,945,494 
USS castetereeree efela se tats ieie 125.0 484.5 609.5 0.665 4,057,264 
WSS 2 came clec sees tee cs 118.1 576.0 694.1 0.621 4,315,028 
COMBINED OPERATIONS OF TRUNK LINES AND THEIR WESTERN 
CONNECTIONS, 


Statement of through charges per ton per mile on grain and fourth-class 
freight from Chicago to New York, all rail, 963 miles, via Michigan 
Central and connecting roads. 


(Prepared for Senate committee on transportation by H. E. Sargent, general 
superintendent Michigan Central Railroad.) 


Through Rat 
Date. rate per100 ton’. 
pounds. per mile. 
1871.—January 1st to March 5th,............. acters OO 1.35 
March 6th to\ March 8th... 0... ..c.cs00css s+ 60 1.25 
March 9th to March 18th..........--ss0.000- 55 1.14 
March 19th to June 13th....c.ecccecccess 45 .935 


Through Rate per® 
Te ree en ee aati 
1871.—June 14th to July 22d........-eeeseeeeeeeres 40 831 
July 23d to August 11th........ »..+++- + 9jo10:61 40 935 
August 11th to September 28th..........++++ 50 1.04 
September 29th to October 6th...... -++++++- 55 1.14 
October 7th to October 28th........-+--++e+: 60 1.25 
October 29th to December 31st.......+ e+e 65 1.35 
1872.—January 1st to March 26th.....-...++seeeeee 65 1.35 
March 27th to April 4th.......... Seog 60 1.25 
April 5th to May Ist....... see cree erences 55 1.14 
May 2d to May 18th.......eseseee+ eeeeeeee 50 1.04 
May 19th to September 3d...... .--se+e-eees 45 935 
September 4th to September 11th............ 50 1.04 
September 12th to September 17th..........- 55 1.14 
September 18th to October 17th...... ...--++ 60 1.25 
October 18th to December 31st ...........-- 65 1.35 
1873,—January Ist to April 15th.... ......sseeeeee 65 1,35 
April 16th to April 22d..........++.++0+- re OU 1.25 
April 23d to April 28th........+.seeeccveees 55 1.14 
April 29th to May 20th.........+... nongciciens 50 1.04 
May 21st to September 5th.........--+sseeee 45 -935 
September 6th to September 15th...........- 50 1.04 
September 16th to November 12th..........» 55 1.14 


REDUCTIONS IN RATES BETWEEN INDIANAPOLIS AND NEW YORK 
CITY. 


Another method of presenting the subject is furnished in the 
following extract from an article published in the Indianapolis 
Journal in August, 1883. Its illustrations of reductions in rates 
to and from Indianapolis rather falls below than exceeds the 
standard applicable to many other places:— 

“In the year 1863 the rate on grain from Indianapolis to 
New York was 75 cents per 100 pounds; on flour $1.50 per 
barrel. In 1869 the rate was reduced on grain to 60 cents per 
100 pounds and $1.20 per barrel for flour. The rate now is 23 
cents per 100 pounds on grain and 48 cents per barrel for flour. 
The general manager of a fast freight line yesterday remarked 
to the Journal reporter that in 1869 he contracted with an 
Indianapolis miller to forward all the flour he turned out for a 
period of 90 days at $1 per barrel. The trunk-line management 
at first refused to carry out the contract, but afterwards con- 
sented to do so, but gave said agent to understand that his 
services would not be needed if he again made a similar cut 
on tariff rates. The same line is now hauling flour at 46 cents 
per barrel from Indianapolis to New York, and rather than 
miss a shipment would doubtless shade that rate. But in 
west-bound business the reduction in tariff rates has been even 
more marked. In 1863 the rate on first-class freights from 
New York to Indianapolis was $1.98 per 100 pounds; in 1869 it 
was reduced to $1.66; in 1880 to $1.11}, and the rate is now 71 
cents per 100 pounds. In 1868 one of the trunk lines gavea 
$1.10 per 100 pounds rate on first-class freight, which created 
a great rumpus in railroad circles, and was dropped by com- 
peting roads only on the promise that such a rate would never 
again be offered. Formerly a car run from New York to In- 
dianapolis earned from $400 to $600; now if a car earns $125 to 
$150 it is spoken of as big earnings.” 


EAST-BOUND RATES FROM ST. LOUIS IN DECEMBER, 1882. 


In the tariff sheet for east-bound freights, dating from Decem- 
ber 1st, 1882, issued in accordance with the resolution of the 
joint executive committee, the only material changes were in 
the eighth, ninth, and tenth classes, with special rates for flour 
and dressed beef in car-load lots. The rate on all classes ap- 
plies from East St. Louis, and on dressed-beef shipments are 
quoted as follows in car lots: Hartford, Portland, Providence, 
Boston, New Haven, Bridgeport, and Worcester, 74 cents; New 
York and Montreal, 74 cents; Philadelphia, 72 cents; Baltimore, 
71 cents; Albany, Troy, and Schenectady, 71 cents; Buffalo, 
Toronto, Suspension Bridge, Salamanca, Dunkirk, Pittsburgh, 
and Wheeling, 40 cents. The basis of rates is as follows from: 
Chicago to New York: First class, $1; second, 85 cents; third, 
70 cents; fourth, 60 cents; fifth, 50 cents; sixth, 45 cents; seventh 
35 cents; eighth, 30 cents; ninth, 40 cents; tenth, 35 cents; flout’ 
60 cents, and dressed beef, 64 cents. : 
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GRANGER ROADS AND WESTERN CONNECTIONS OF THE TRUNK LINES Aggregate gross Aggregate tons Ageregatenumber Rate in 
: Year. earnings of freight oftonsmoyed __ ets. per ton 
Statement of the combined freight operations of the following roads leading : from freight. carried. one mile. per mile. 
in eastern and western directions from Chicago, viz.: Chicago and Alton; 1877....4+ ++ 50,292,343 21,708,119 3,781, 864,513 1.330 
Chicago, Burlington and Quincy; Chicago, Milwaukee and St, Paul; | 1878.....++. 56,361,357 24,560,317 4,691,407,423 1.202 
Chicago and North-western; Chicago and Rock Island; Illinois Central; | 1879......-. 61,685,868 29,862,069 326,175,549 0.975 
Lake Shore and Michigan Southern, and Michigan Central:— 1880........ 77,824,956 36,363,790 7,134, 247,668 1.090 
: 1881........ 81,343,483 40,537,451 7,247,000, 493 1,122 
Svear! ie en ee | 1882e es 86,241,382 42,961,275 7,637,439,578 1.129 
from f:eight. carried. one mile. permile, || [8832s 97,517,203 45,339,862 8,598,968, 708 1.134 
ie sees soe aes 12,303,084 1,899,320,549 2,227 | 1884....<<.. 91,332,999 45,080,803 8,529, 849,513 1.071 
i aseveisys'otale 2 
1879. ee aa: ore oo aH eS ee The report on internal commerce of the United States Statis- 
ree ee 55,675,118 19,321,>54 3,070, 824,967 1.813 | tical Bureau for 1879 says:— 
1874........ 57,667,217 20,234,482 3,169,033,910 1.820 “The following table shows the average annual freight charges 
1875........ 51,755,867 20,371,512 3,244, 167,960 1.596 | per ton per mile on several of the most important trunk lines 
1876,....... 51,014,221 22,179,757 3,602,384,890 1.416 | of the country from the year 1868 to the year 1878, inclusive:— 


Statement showing the average annual freight charges per ton per mile on several transportation lines engaged in commerce between the Western states 
and the Atlantic seaboard from 1868 to 1878, inclusive:— 


Pinca 1868, 1869. 1870. 
Cents. Cents. Cents. 

New York canals (freight and tolls)............ 872 924 -835 
New York Central Railroad....... ASO Drs thee 2743 2.387 1.884 
Erie (N. Y., Lake Erie and Western) Railroad. .1.81 1.539 15333. 
Pennsylvania Railroad............... Soadoa.se - 1.906 1.718 1.549 
Boston and Albany Railroad.................. 2.811 2.485 2.193 
Philadelphia and Erie Railroad.......... Seea5e 1.609 1.433 1303 
Lake Shore and Michigan Southern Railroad....2.386 1.714 1.504 
Michigan Central Railroad..................00% 2.45 2.09 1.982 
Chicago, Burlington and Quincy Railroad...... 3.248 3.063 2.392 
Chicago and North-western Railroad ........... 3.168 3.093 


1871, 1872, 1873, 1874, 1875. 1876. 1877. 1878, 


Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. 
1.027 1.016 .887 743 .668 .679 .564 .420 
1.649 1.593 1.573 1.462 1,275 1.051 1.014 .914 
1.433 1.526 1.454 E312 1.209 1.099 .955 .973 
1.389 1.416 1.416 1.255 1.058 892 .980 918 
2 09 2.016 1.958 1.818 1.533 1.288 1.208 1,129 
1.205 1,192 1.135 977 865 .776 .786 .728 
1.391 1.374 1,335 1,18 1.01 .817 864 734 
1.747 1.867 1.891 1.569 1.398 1.115 .878 .848 
2.2 2.076 1.921 1.901 1.8389 1.603 1.428 1.247 
2.869 2.614 2.351 2.226 1.946 1.789 1.702 1.724 


N. B.—The fiscal year of the railroads nearest to the several calendar years are given in the above table. 


The foregoing table indicates that there has been a large 
falling off in the average annual freight charges on all the 
transportation lines mentioned. Without taking in account 
the tonnage transported on the different lines, it appears that 
the average earnings per ton per mile of the several transporta- 
tion lines fell from about 2.295 cents during the year 1868 to 
.954 cent during the year 1878, or less than half the average 
rate of the former year. The effect of the reduction of freight 
charges on the railroads of the country is illustrated by the 
fact stated in Poor’s Railroad Manual for 1879 that ‘had the 
rates of 1873 on the New York Central and Hudson River Rail- 
road been maintained, the freight earnings of that road, during 
the past year, would have equaled $31,000,000 in place of 
$19,045,830, the amount actually received.’ 

Until about the year 1870 it was the opinion generally enter- 
tained by the managers of the east and west trunk lines that 
they could not profitably engage in the transportation of grain 
from Chicago to New York at a lower rate than about 40 cents 
per hundred pounds, or 24 cents per bushel on wheat. But 
during the year 1878 the average rate for the carriage of wheat 
from Chicago to New York was, by lake and canal, somewhat 
under 10 cents per bushel, and by all rail only 16} cents per 
bushel. During the present season of 1879 grain has been 
shipped from Chicago to Liverpool for 17 cents a bushel, a rate 
but little greater than that which prevailed for the transporta- 
tion of grain from Buffalo to New York by canal and Hudson 
_ river only ten years ago.” 


PRACTICAL RESULTS OF THE LOW RATES FOR MOV “MENTS BETWEEN 


THE ATLANTIC SEABOARD AND THE MISSISSIPPI VALLEY. 
The practical results of the low rates for movements between 
the Atlantic seaboard and the Mississippi valley embrace not 
only the attainment of an object of great national and inter- 
national importance, viz., the extensive movement of bread- 
stuffs and provisions and large exportations of food products, 
but an innumerable array of incidental advantages, the nature 


of which is indicated by the following extract from a news- 
paper article published a few years ago, showing the relatively 
slight burden which the low freight charge imposes on con- 
sumers:— 

“A barrel of the best flour, worth in New York $7, will make 
180 loaves of bread; cost of making the loaves is $3; whole cost 
$10; retailer’s price for the 180 loaves, at 10 cents a loaf, $18; 
_.o0fit, $8. The total freight charge on a barrel of flour from 
Minneapolis to New York is $1, or about } cent for the flour of 
one loaf. 

A hindquarter of beef, weighing 200 pounds, costs in New 
York, at 9 cents per pound, $18; retails at 16 cents per pound, 
or $32 for the whole quarter; profit, $14. The railroads carry 
dressed beef from Chicago to New York for 40 cents per 100 
pounds, or 4 mills per pound. Hams and bacon, on which the 
consumer pays a profit of 4 or 5 cents per pound, are carried 
by the railroads from St. Louis, Cincinnati, and Chicago to 
New York for ¢ of a cent per pound. 

The consumer in states west of the Mississippi pays an aver- 
age price of, say, 90 cents per pound for tea, an average profit 
of 40 cents. Tea is first-class freight. The freight charges for 
100 pounds of tea from New York to Davenport, Des Moines, 
Council Bluffs, Kansas City, and St. Paul—from 1,200 to 1,500 
miles—range at the average from 90 cents to $1.10; an average 
of a cent per pound. Tea may suflice as an example for other 
food articles and food products. Whenever the consumer pays 
a high margin of profit over the producer’s price, as in coffee, 
canned goods, fruits, and other groceries, he does not pay it to 
the transporter, but to the middlemen and dealers. 

A suit of clothes may be bought by the working man or 
average citizen for from $20 to $30. The transporter’s charge 
from eastern manufactories to points west of the Mississippi 
does not exceed an average of five cents on a suit of clothes. 
The average profit to dealers on a $20 suit of clothes is $8 


The profit on a single pair of $4 boots or shoes is three times 
the total freight charges on a dozen pairs 1,500 miles.” 
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FREIGHT REDUCTIONS ON VARIOUS CLASSES OF ROADS. 


FREIGHT REDUCTIONS ON VARIOUS CLASSES OF ROADS. 


A VARIETY of statistics, illustrating the tendency towards 

a reduction in average rates already shown, might be 
compiled from the annual reports of all classes of roads that 
participated actively in competitive traffic, or that rapidly in- 
creased to large proportions the amount of their local freight 
traffic. These reductions are such important factors in every- 
thing relating to internal commerce that they cannot be too 
deeply impressed upon the minds of those who wish to know 
what the American railroad systems are and what they do. 
At the same time, when traffic is light it is impossible to earn 
interest on the cost of the railways of any locality unless rela- 
tively high charges are imposed. 

Another great element of cheapness is the length of the 
lines over which movements are made. Short roads cannot 
work as cheaply as long ones. An illustration of this principle 
is furnished by the following statement, made by Henry C. 
Carey in the Pennsylvania constitutional convention of 1873:— 

“From the first mile on a railroad to the last there is a per- 
petual diminution of rate. On the Reading railroad it com- 
mences with 10 cents per mile for 5 miles, falling to 2.60 at 
50, and terminating with a little more than 2 at 90 or 93 
miles. On the Pennsylvania Central. road the charge 
for a barrel of flour for the first 10 milesisacenta mile. At 
50 miles it becomes two-fifths of a cent, and at Pittsbugh one 
fifth of a cent.” 

In some of the statements published to illustrate reductions 
of rates methods have been adopted by the compilers which 
may lead to erroneous conclusions. For instance, if there are 
five railways in a state, and their average rates per ton per 
mile are respectively 2, 4, 6, 8, and 10 cents, and the average 
freight rate of the state is deduced from a calculation based on 
the sum total of these rates divided by the number of lines, 
the result will be one-fifth of thirty cents, or six cents per ton 
per mile. It may happen, however, that the traffic of the state 
is so distributed that the bulk of all the railway freight move- 
ments made in it are conducted over the line that charges only 
an average rate of two cents per ton per mile, in which case 
the average charges actually imposed would probably be not 
more than three cents, or one-half the sum reached by the 
other method of calculation. 

RATES ON NEW ENGLAND ROADS. 

The average freight charges on all the railways of New Eng- 
land in 1879-80 is stated in the census report on railways to be 
1.83 cents per ton per mile. 

The report of the Massachusetts railway commission, dated 
January, 1887, contains the following table of the average rates 


of freight, in 1865 and 1886, of the lines named:— 
Rate, 1865. Rate, 1886. Percent. of 


Cents. Cents. 1865 and 1866, 
Boston; and “ADAM ys aelevetsieletshelcto'sieleiere\ere sls 3.90 1.10 28 
Boston and) Maineseccceeciciecascceses « 4.58 232i) 49 
Boston and) Providence: ..2j...2.<s00..5 4.38 2.84 65 
Connecticut; River cc ctcecisec + onc cists olsen. 6.20 2.81 45 
Bue Ina clit remeron otelelevnioy=s=iclsteisielscsiateletelssia\s ais 4.10 1.07 26 
Old Colony. ose. 6m. Pia sitaresinis! sieoe[* sisie 3.20 2.93 92 


The average freight charges per ton per mile, on the lines 
named below, for the six years ending with 1886, are shown in 
the following table:— 


Freights. ——-——_—__, 


1881, 1882. 1883. 1384. 1885. 1886. 

Cts. Cts. Cts. Cts. Cts. Cts, 
Boston and Albanye-emenesneceeees 1.04 107 1.20 109 0,94 1.10 
Boston and Maine,, 2.20. sccsscseeee 2.48 2:85 2:24 2:84 918 92.97 
Boston and Providence............. 2.77 2.83 2.83 2.82 2.83 2.84 
OUGICOlOR YW avricscisorsrcrnie sce oeitisies vier 2.99 3.04 3.16 3.00 2.90 2.93 
BOstOnanG Lowell cctreiaste «a sicwtaer 315952,609 2:98) 2:33 Steg 1067, 
ACC DTITE, Versrereis's\sia/ecisielejvis.cleie.sie.a.¢o/e’s 1.26 1.18 1.19 1.09 1.06 1.07 
MASLOLT cratets die pate araisiar Zalsieais Ne oa wae 2:06.22, 05 51-0201 Saar 
New York and New England........ 2.20 177 1.88 1.41 1.71 41,67 
Connecticut Riyerscvasvccs oles ceees 2.99 3.07 3.04 3.05 2.96 2.81 
New York, New Haven and Hartford.1.79 1.98 1.89 1.96 1.96 2.00 
Providence and Worcester.,.......++ 2.80 2.78 2.96 3.09 2.45 2.49 


ANTHRACITE AND BITUMINOUS COAL ROADS. 


The position of a large number of anthracite and bituminous 
coal roads in the matter of freight charges is peculiar, as much 
of the coal they transport is mined by companies in which 
they are interested, or the principal or sole owners. They 
also, however, transport a great deal of coal which is mined by 
individual operators or by corporations in which they have no 
direct interest. In the aggregate, the coal freight movements 
of all kinds and of all qualities form the largest made in the 
country. In the numerous cases where the principal railway 
carrier is directly or indirectly the principal miner or mining 
operator of the coal carried the amount of remuneration 
actually received depends upon the price obtained for the coal 
sold. When coal is selling at low figures there is either small 
profit or an absolute loss on the entire transaction of mining, 
carrying to market, and selling coal, and it is a matter of com- 
paratively little real consequence whether the apparent bur- 
den of the loss or lack of profitable results is thrown upon the 
accounts of the collieries owned and operated or upon the 
railroad by reductions in rates of transportation. In practice, 
however, the nominal railway rates for carrying anthracite 
have usually been well maintained, on account of the large 
amount of coal carried for individual operators, but in years 
when the trade was not in a flourishing condition the sums 
actually received by the heavy anthracite coal carriers for coal 
usually represent either a notable reduction of the nominal, 
transportation rates or a considerable loss at the collieries in 
which they were interested. Much of the bituminous coal has 
frequently, and of late years generally, been carried to market 
at exceedingly low rates, probably the lowest ever given for 
movements of equal magnitude, as they often represented only 
a small fraction of a cent per ton per mile. The rates pub- 
lished, officially reported, and paid by individual operators, 
should be construed in the light of the statements made above, 
and some allowance should also be made for drawbacks of 
various kinds and for various reasons, which form a prominent 
feature of some of the coal freight tariffs. Allowance should 
also be made for the fact that usually the cars that carry coal 
to market are sent back to the mines empty, on account of the 
obvious difficulty of obtaining a sufficient amount of back- 
loading and the character of the cars used. 

The reported charges in Pennsylvania, in which state nearly 
all the anthracite traffic and a large proportion of the semi- 
bituminous and bituminous traffic of the entire country, origi- 
nates, in 1875 and 1882, were as follows:— 

Anthracite Coal Chiefly. 


1875. 1882. 
Perton Perton 
a per mile. per mile. 
Philadelphia and Reading, proximate average per ton tals eens: 
OL 2,240" POUNAS.« acre vnisiclate se ere leseie eter a Nees 1.85 1.51 
Delaware, Lackawanna and Western, through coal.. 1.78 1.09 
‘s $8 fy local coal...... 2.00 .89 
Lehigh Valley, through and local, per ton of 2,000 
POUNAS occ tty seaieccee ee enn aero 1.46 1.27 
Delaware and Hudson Canal, through coal.......... 1.50 1tol} 
“ es He local coalisan. sane foes 2.00 ess 
Lehigh and Susquehanna, through coal............. 1.60 1.17 
$y sf a local coal...... Rinielele cette 1.60 Ly 
Northern: Central saascnnseeeteee sotto eee ee 1.425 
Pennsylvania and New York Canal and Railroad Co. 1.68 
Erie; localcoals: mna.cucrcmictcr-ciee cece eee 1.26 
Atlantic and Great Western, through coal........... 1to 1} Aes 
ee a * localicoalln.. sen seenens 1} to 3 : 
North Pennsylvania, through coal.................. 1.80 ‘ 
“ MS local coal) Weriais genie eer, 2.66 “ 
Bituminous or Semi-Bituminous Coal Chiefly. 
Bell’s Gap, through coal............... Sassen 6.00 vais} 
a local cosliie. sess wr dleltichsle vinle ele eleveiaeitee 9.5 5.00 
Buffalo, New York and Philadelphia, through coal.. 1.25 75 
Wy a es th local coal..... 1.75 1.00 
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a 1875, 1882, 

Perton Per ton 

per mile. per mile. 

Cents. Cents. 
Corning, Cowanesque and Antrim, through coal.....- 1.50 was 
i e - a local coal...... -- 5.00 4.00 
Dunkirk, Buleeheuy Nate, and Pittsb., through coal. 1.00 75 
“e local coal. . 1.25 1.00 

Erie and Pittsburgh, through coal...... Rieleiecsieltiesesense act 1.120 

wy os localicoalincciden<aus sidexas.er 1.60 1.120 
Huntingdon and Broad Top Mountain, through Sal. 14 1.00 
“ y ss : local coal.... 2% 2.00 
Lake Shore and Michigan Southern, local coal...... 1,20 .698 
Oil Creek ane sae eny, River, cones COB sass - 1.10 vee 
Be oo local cont... mouigere 3.25 sere 
Pittsburgh and Connellsville, through coal........ on vlealy) .70 
“e va “ Wocaltcoalieoansctiscens 86 1.50 
Shenango and Allegheny, through coal............. 13 to 2 tan 
Tioga, through coal. c.. sjfcces0 nas coseues oe SobooaG - 2.50 2.00 
ste LOCAL COAlL, ss ierensias sielete aG0bo UedeUacOMeueO Ode - 5.00 3.00 


SOUTIIERN RAILWAY RATES. 


General Herman Haupt, in October, 1878, when manager of 
a line from Atlanta to Richmond, including the North Caro- 
lina Railroad, testified to Senate committee on transportation 
routes to the seaboard that the company had offered to carry 
iron ore as low as a cent and a half per ton per mile, and that 
for distribution to local consumers the lowest charge was 8} to 
4 cenis per ton per mile, and that through freights were en- 
tirely governed by competition. Other portions of his testi- 
mony were as follows:— 

Q. What is the general price for carrying passengers in the 
south? 

‘A. About 4 or 5 cents per passenger per mile for local, and 
about 3 cents for through. 

Q. Why is it so much greater in the south than in the north? 

A. In consequence of the very sparse population, and the 
inability to meet expenses even at those rates, and because 
the business is not large enough to justify a reduction, and 
could not be materially increased thereby. The population 
is limited, and not of such a character that there would be 
an increase of travel consequent upon the reduction of rates: 
It is not expedient, or indeed practicable, to reduce them. 
Very few of the roads in the south are earning more than 
enough to pay operating expenses, and a large proportion of 
them do not pay the interest on their debts. 

Q. What is the general rate of freight per ton per mile as 
compared with northern roads? 

A. Very much higher. The average on most of the southern 
roads will run from 4 to 5 cents per ton per mile for local 
freights, while on the northern roads, the Pennsylvania Rail- 
road particularly, the same class of freight would be carried for 
less than 2 cents per ton per mile. 

Q. Is it double then in the south? 

A. I should think that would be a fair estimate. 

Q. What reason do you give for that? 

A. The small amount of business and the necessity for charg- 
ing higher rates in consequence. For example, the Richmond 
and Danville road carries 100,000 tons. The Pennsylvania road 
carries 8,000,000 tons. 


The Louisville and Nashville report for 1878-79 contained 


the following statement:— 


Average Average 
cost revenue 
per ton-mile per ton-mile 
of freight. of freight. 
Cents. Cents. 
PE @icpodooucDoGus HTS MIAN ere gie'e FRIST Es sieis's a .00 2.25 
DB7S=74 ees cieerels @ Ne Wieievaraintelle.oveleisteiers 6 rea tiers tae 1.47 2.15 
WS74=75% fac eww il iplaiels vias sieisi\stelsibieisiereie Palsekiealeae 1.92 
S727 Gieete « aloldy oietaresaferat cle lve fapeiels|ecceJeleinis\siels|s isle /e/slisiaie 1.08 1.85 
VST G=7 Ticaale oloce intoie © 0 5:5 ;010:ara\0 aaeteieaia ais see a TOO 1.765 
RY Winco aoe oO OUOU Miovd leiaiétel olelevaleys. ‘pisreustsiaie AAO OOCO .95 1.714 
1878-79 ...000-. sees siete ste olavateleiecaisjors\Sisieleieie ties d\siaisie oro OO 1.564 
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The following table was furnished by the Chamber of Com- 
merce of Atlanta in November, 1878, to the Senate committee 
on transportation to the seaboard:— 

Freight Charges, Green Line Rates, September 15th, 1872. 


From St. Louis to Atlanta, Ga.:— Per 100 pounds, Per ton. 
Goal. wehiete. 3 cass Saas Aaa 63 cents. $12 60 
Cottioniesmss ar Bisson oleretarbistes .84 cents 16 80 
Bannrhure seme renee eaieaisle revels $4 20 84 00 
(bimen scr si. avayerersntucar alate (sisseisie: 3 63 cents 12 60 
Hea DOTS recencersseteroteie aieio acre 63 cents. 12 60 
Tron, scrap and pig........... 14 cents per ton per mile. 10 24 
Iron manufactures and ma- 

Gaile dere enoande Souenassod 63 cents to $1 40 12 60 to 28 
Saltannas cesar. Waaecemereede 63 cents, 12 60 
Slate..... Joapeecuonascounooe. No rates, No rates. 
Troms) MallOadettia. ciate siecle .14 cents per ton permile. 10 24 

From §t, Louis to Savannah:— 

COAL racccipaeiatrs eres slots sree ...70 cents. 14 00 
Cottomcnneeieee Sud DoBnOUNe 75 cents 15 00 
FUPIIGUTO ave store a:s:5,0:010) o15 ofeteroie- $4 20 84 00. 
AGMA O ws isre seks shelve: eccseset 2 70 cents 14 00 
UMUNDOL. . aaechiess sso eRirdion ee « 70 cents 14 00 
Iron, pig and scrap........... 1} cents per ton per mile, 14 40 
Tron manufactures and ma- 

Chimery .ss.seee BADD SSDS 70 cents to $1 40 14 00 to 28 
Dalteensaa’ sfetearere carves sy-ehate oles 70 cents. 14 00 
Slates a.n:.rtterteas scinstee facies No rates, No rates. 
Railroad Ione. <ss setetaeisie ss« 14 cents per ton per mile. 14 40 


An argument made by Mr. E. P. Alexander before the Senate 
railroad committee of Georgia at Atlanta, Ga., on September 
22d, 1879, contained the following:— 

Comparison of Cotton Rates in 1875 and 1879. 
z Per 100 pounds to--————_, 


" From— Year. “ Charieston New York Boston. 
AANA, 12 ects sets avers seen parler Lone 60 $1 10 $1 20 
MO Oe ike Glos < San tte oeerns 1879 45 70 75 
DECrease visieteis'nse sisi, js sie nies essen estos 15 40 45 
Buckhead..... acisiteee Meee te 1875 74 $1 24 $1 39 
ees BasActrea nace s stapehs stays 1879 60 90 95 
Decrease..... niaiareleistelcietsisieleaisroteretciotie 14 34 44 
Wan Graig @yeercreesarere:<elofonrelyarersres 1875 80 $1 30 $1 40 
oe crrees suri cic at areisieiaterertereteete 1879 60 85 90 
DGCrease iaieo.scc:0:5: 1s: seis oress(s avevenyors. «layers 20 45 50 
Comparison of Merchandise Rates in 1875 and 1879, 
New wonkita ie - = pais ee 100 penne: eS 
IMAGINES coRGaKS silane loro ol 70 a? 40 $1 2 90 80 70 
UE omnes Wisinisio a sis swleiDe ih Bie sia 85 75 60 45 
Decrease ....... Soprercees MELO. 30 25 15 20 25 
Buckhead..... .....- 1875 $173 $158 $143 $128 $118 $1 08 
us Ledeen nee Lot oon! bedGs MELO 1 Oe 91 75 55 
Decrease...... eiteraisieteieue oe. 32 36 37 43 53 


On nearly all southern roads cotton was formerly much the 
most important single article moved, and it was a leading 
source of revenue. To some extent this state of things has 
been changed by a considerable increase of other traffic. 
In some of the southern states the granger system of fixing 
rates by law, or by railway commissioners, has been introduced. 
Efforts to enforce it created antagonism, and led to the organi- 
zation of influential parties for the purpose of securing a mate- 
rial modification or repeal of the laws giving rate-making 
powers to commissioners. The principal popular following of 
such organizations was secured in districts in which there was 
an earnest desire to secure the construction of new lines, on 
account of the difficulties they encountered in efforts to secure 
the aid of capitalists who were averse to making large new 
investments in states in which rates were fixed by law or com- 
missioners. 
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FREIGHT REDUCTIONS ON VARIOUS CLASSES OF ROADS. 


The character of some of such freight tariffs is partially in- 
dicated by the following statement, published in the report of 
the Missouri railroad commissioners for the year ending De- 
cember 81st, 1882:— 


Freight rates—special classes, as established by law and by the Missourt 
railway commissioners, to take effect July 10th, 1878, See sections 4 and 


12 of law of March 29th, 1875. 


D. E. F, G. HH. My J 
g ie ie) 5 og 3 me a 2 ores 
& mE oo @B © each SS Rt 
Bete egy S eee 2 ChE eine tat 
e § 886 gis 5s ico eng gorwak teh 
sp EPS BeaecreSeee 6 98. eogbak 
oe 2) ee : Be wee 
© wo ne pa o) & =| bo 
2 oe RS a e gg Bes 
Be 682 5 ; “a 2Bo 
Miles, 1001Ibs. Bbl. Bbl. Car, Car. Car. Car. 
25 .06 a2 15 $8 00 $10 00 $11 00 $8 00 
50 1OF .20 pail 13 00 14 00 17 00 10 50 
63 Al py 223 14 50 16 00 18 50 11 00 
75 12 24 244 15 00 18 00 20 00 12 50 
8&8 <r3 26 26 16 50 20 00 21 50 13 00 
100 14 28 28 17 00 22 00 23 00 14 00 
113 15 30 29} 18 50 23 50 24 50 15 00 
125 16 32 314 19 00 25 00 26 CO 16 00 
138 alee 34 +30 20 50 26 50 27 50 17 00 
150 18 36 85 21 00 28 00 29 00 18 00 
163 19 .38 864 22 50 30 00 30 50 19 00 
175 .20 .40 38} 23 00 82 00 82 60 20 50 
188 aah 42 40 24 50 84 00 83 50 21 50 
200 aoe 44 42 26 00 86 00 35 00 23 00 
213 ats as 434 26 50 33 00 86 50 24 00 
225 223 45 454 27 00 40 00 88 00 25 50 
238 te ate AT 28 50 42 00 389 50 26 50 
250 .23 .46 49 29 00 44 00 4i CO 28 00 
263 50 ts 504 30 50 46 00 42 50 29 00 
275 234 47 52 31 00 43 00 44 00 30 50 
288 56 a 54 82 50 50 00 45 50 31 50 
300 24 48 .56 33 00 52 00 47 00 33 00 
3138 An 50 Td 34 50 54 00 48 50 34 00 
325 244 49 .594 35 00 56 00 50 00 35 50 
338 a5 Sp OL 36 50 58 00 51 50 36 50 
350 25 .50 63 37 00 60 00 53 00 38 00 


When rates are not shown in the above table for the exact distances, the rate 
given for the next greater distance should be used. 

In fixing rates the distance is to be computed from the point where the 
freight is received in this state, notwithstanding it may pass from one road to 
another. 

All articles not named in headings above, in classes F, I, and J, will be found 
in the classification of freights established by the railroad commissioners of 
the state of Missouri, to take effect February Ist, 1880. 


THE PACIFIC RAILROADS. 


On these lines, as on all other American railways engaged in 
extensive movements, there has been a gradual reduction of 
average rates, as business and competition increased. Origin- 
ally some of the charges for local traffic and for through pas- 
senger movements were relatively high, partly on account of 
the sparse population of many of the districts traversed, and 
consequent necessity of imposing high rates to earn interest 
on cost of construction, and partly on account of the high rates 
for transportation which prevailed in those districts before the 
railways were constructed. An indication of the state of things 
during a brief period is furnished by a statement that on the 
Kansas Pacific, about 1868, the average rate paid for moving 
Government freight was 10.53 cents per ton per mile, and the 
passenger rate was 7.58 cents per mile. Government troops 
were charged 8.05 cents per mile, on account of excess of bag- 
gage. Even higher rates were charged on some portions of 
other Pacific roads. While the Central and Union Pacific con- 
tinued to furnish the only through-rail passenger route be- 
tween the Missouri river and the Pacific coast through pas- 
senger rates were also kept at an unusually high figure, but 
after several transcontinental routes were opened considerable 
reductions were soon made in all classes of charges, and during 
sharp competitive strifes exceedingly low rates have at times 
been established. The general movement on the Central Pa- 
cific and Union Pacific is shown by the following statements 
furnished in a report of the United States commissioner of 
railroads;— 


Central Pacisic Railroad. 


ee ee = Ty eee 
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4. 8 eee ee z ee 
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1870. eseves $0,081,506 18 2a, peley Bll egassle sheze $3,232,479 25 .... 
TSZ lawn Meretsieeeks 8,486,239 29 ...-.  — Geeews 4,653,811 65 .... 
1872.106,120,000 4,065,210 00 3.83 190,510,000 6,967,444 58 3.66 
1873.120,858,000 4,418,417 42 3.66 248,793,000 7,462,894 92 3.60 
1874.134,318,000 4,723,866 94 3.52 280,395,000 7,986,894 92 2.85 
1875.168,336,000 5,509,369 32 3.27 316,593,000 9,938,303 58 3.14 
1876.172,639,000 5,589,304 43 3.24 363,460,000 10,773,618 34 2.96 
1877.181,715,000 5,483,704 35 3.02 363,542,000 10,095 349 87 2.78 
1878.178,773,325 5,204,913 07 2.96 392,281,710 10,802,276 40 275 
1879.180,779,711 4,919,254 63 2.72 392,950,000 10,934,573 39 2.78 
1880.191,415,400 5,819,794 23 3.04 565,063,768 13,245,857 79 2.34 
1881.218,117,760 6,692,828 27 307 733,285,899 15,842,139 01 2.14 
1882.255,824,363 7,474,216 12 2.92 902,931,309 16,302,882 72 1.81 
1883.291,109,508 7,945,826 07 2.73 775,976,492 14,932,969 94 1.92 


Union Pacific Railway. 


———_—F reight. ———_—— 


————Passengers. 
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1870. 74,917,335 $3,818,627 55 5.10 71,779,106 $3,058,514 71 4.26 
1871. 73,994,927 3,123,510 08 4.22 134,205,887 3,629,488 94 2.70 
1872. 80,663,871 3,370,312 41 4.18 178,145,755 4,768,419 07 2.67 
1873. 95,709,054 3,887,204 48 4.06 223,361,542 5,516,907 58 2.47 
1874.105,138,205 3,952,858 55 3.76 262,238,837 5,664,731 33 2.16 
1875.132,591,343 4,346,014 00 3.28 269,414,989 6,641,512 00 247 
187G6.128,032,924 4,307,602 00 3.36 292,002,076 7,304,123 00 2.50 
1877.107,883,371 3,599,756 00 3.34 334,644,870 7,597,681 00 2.27 
1878. 96,304,250 3,150,409 09 3.27 366,014,080 8,295,878 00 2.27 
1879.100,151,148 3,207,910 00 3.20 436,054,149 8,692,414 00 1.99 
1880.161,890,901 5,405,125 00 3.33 660,472,084 13,617,024 67 2.06 
1881.153,570,005 5,131,571 39 3.34 783,331,084 15,559,528 00 1.99 
1882.157,527,336 5,197,769 96 3.30 732,791,024 13,905,489 63 1.89 
1883.148,953,839 4,659,116 16 313 705,781,630 14,268,291 31 2.02 


The opening of the other transcontinental routes is of com- 
paratively recent date. An announcement of the rates charged 
for through business shortly after the Northern Pacific had 
completed a rail connection with the Pacific coast, in October, 
1883, by the agents of that company, stated that the through 
rates in force by all the rail lines to Portland, Oregon; San 
Francisco, California; New Tacoma and Seattle, Washington 
Territory, and all rail points east of Portland and west of lake 
Pend d’Oreille, subject to west-bound through classification, 
were as follows:— 


‘2 SSBIO 


From— 


“SSBIO ISAT 
“ssB[o puooeg 
‘sSBIO DITTL 
SSBIO YIN 
“V SSBID 

“d SSBIO 

*d ssvlp 


New Workiiasteeverece .-.$6 00 $5 00 $400 $3 00 $250 $200 $1 75 $1 50 
PULLS ULE Le sere ieeteerents - 543 453 362 271 250 200 175 150 
Cincinnati and Indian- 

apolis..... aiecalarecaraierers 531 425 345 
Chicago and St. Louis.. 500 400 325 
St. Paul, Duluth, Minne- 


apolis and Superior... 455 375 300 235 210 1§5 160 135 

During sharp competitive struggles which occurred after 
1883 the through rates between New York and San Francisco 
fell to much lower figures than those given above. It will be 
seen that the charges were for class D $1.50 per hundred 
pounds, equivalent to $80 per ton, or approximately one cent 
per ton per mile. 

The following extracts from a speech delivered by Hon. 
Leland Stanford, of California, who was for years president of 
the Central Pacific, in the United States Senate on J anuary 10th, 
1887, show that after 1888 freight was often carried, on the 
Southern Pacific, between the two oceans, for $10, or at about 
the rate of one-third of a cent per ton per mile, while $30 per 
ton was sometimes charged for a movement over half this dis- 
tance, and that in California 15 cents per ton per mile had at 
one time been charged on a small amount of traffic:— 
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2 50 
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2 25 


200 175 
200 175 


150 
150 


RELATION BETWEEN THROUGH AND LOCAL RATES. 


2581 


“The Southern Pacific road strikes the Atlantic waters at a 
much less distance than any of its northern competitors. It 
has a line of easy gradients comparatively, and it competes not 
only with its northern rivals, but more particularly with the Cape 
Horn and Isthmus of Panama routes, because of its shorter 
line and easy gradients. In this competition it often takes 
freight between the two oceans as low as $10, while it takes 
freight half way for, say, $30 a ton, a,most reasonable rate for 
the limited local business of that country. Now, if it makes 
only a dollar a ton net on the freight from San Francisco to New 
Orleans at $10, it is glad to make that dollar where it can get 
no more; but a ton of freight going to El Paso, something over 
half the distance, will pay $30 a ton. Now, if the freight at $10 
to New Orleans pays $1 profit, the freight going a less distance, 
to El Paso, would pay as much profit as twenty-one tons going 
through to New Orleans; and the rates charged to El Paso are 
but fair, as is shown by the gross earnings and the gross ex- 
penses of the road, leaving but a very narrow net profit. 

Since the first road was built in the United States up to this 
time the roads have substantially fixed their own rates for ser- 
vice, until to-day the rate is such as was not dreamed of as 
possible twenty years ago, nor was it belicved possible even ten 
years ago. The whole country is developed. No product has 


suffered for want of movement. The general railroad manage- 
ment of the country is careful to consider what the cheap un- 
manufactured products of the country can afford to pay, and 
make their rates with a view that production shall not be 
hindered. The rates charged for manufactured goods, almost 
without exception, do not affect the producer or consumer. If 
the rates of freight upon manufactured articles were reduced 
one-half, the probabilty is that there is nothing that moves by 
railroad over the longest line in the country whose price to the 
consumer would be affected or would be taken into considera- 
tion by the manufacturer; but the fractional part of a cent be- 
comes a serious consequence in the long haul to most of the 
raw products of the country. The higher the maximums the 
lower the possible minimums. 

Thus in my own state the maximum rates were 15 cents per 
ton per mile. With an average cost of 2 cents a mile for move- 
ment, which was about the average at one time, 1 ton of freight 
moved at 15 cents a ton per mile would enable the railroad to 
move 14 tons at the minimum rate of 1 cent a ton per mile. 
There was at that time about 1 per cent. of the business done 
at the maximum rate, while the other 99 per cent. was done 
at rates governed by circumstances and influences which the 
railroad company could not control.” 


RELATION BETWEEN THROUGH AND LOCAL RATES. 


REDUCTIONS OF RATES DURING RAILWAY WARS. 


HE average reductions in rates do not afford an adequate 
idea of the ridiculously and injuriously low figures to 
which rates have frequently been reduced during eras of reck- 
less or acrimonious competition. The average rates reported 
necessarily represent much higher figures than those paid for 
the cheapest movements made, and there are reasons for sup- 
posing that the magnitude of excessively and injuriously cheap 
movements has. frequently, if not generally, been a leading 
cause of the extraordinary reductions in average rates which 
are officially announced. 

The exact state of facts illustrating the extent.to which local 
‘and non-competitive movements have, on various lines and at 
various periods, shared in the reductions granted to shippers 
who movéd freight between relatively distant competitive 
points, could only be ascertained by exhaustive inquiries. 
Any general assertion on this subject could apparently be 
proved or disproved by minute evidence explaining the con- 
flicting records and practices of different corporations at dif- 
ferent times. On the one hand there can be little doubt that 
many companies have endeavored, during protracted periods, 
to steadfastly maintain such rates pertaining to all classes of 
local traffic, as were deemed necessary to earn intcrest on their 
indebtedness and dividends on their stock, even while they were 
rapidly reducing rates on competitive traffic. On the other 
hand, some companies allege that they have never lost sight of 
the importance of making reductions on the classes of local 
freight movements which would be materially affected by war 
rates simultaneous with the adoption of the latter. 

The most important lesson of the experience of a series of 
years bearing on this subject is that protracted and extensive 
reductions of rates for classes of competitive traffic between 
different points, which compete actively with the local in- 
terests tributary to any leading road, operate injuriously to 
that road as well as to the local interests dependent exclusively 
upon it for transportation facilities, unless there are contem- 
poraneous reductions of the corresponding local ratcs, and that 
for this reason, if for no other, long lines should either avoid 
such a lowering of rates as occurs during severe competitive 
struggles or be prepared to make extensive concessions to local 
shippers. 

Out of these conditions have grown two things of great mo- 
ment: First, numerous efforts by representatives of companies 
engaged in active competition for all leading classes of through 
competitive traffic to avert or prevent railway wars, and to 


maintain through rates at all times at something like a reason- 
able standard; and second, a permanent lowering of many 
classes of local rates on many lines at an earlier period than 
it would probably have occurred if overwhelming influences 
had not frequently reduced through rates to excessively low 
standards, and made most of the through rates of this country 
at all times much lower, per ton per mile, than the corre- 
sponding railway rates of any other country. 


HOW LOW A RAILWAY WAR RATE MAY FALL 


is a matter of conjecture. It bears no relation to cost of 
movement or any other appropriate influence. Immense 
quantities of freight have been moved over long distances for 
remuneration that fell far below the inevitable cost of such 
movements, exclusive of any allowance whatever for the capi- 
tal employed in constructing permanent way and maintaining 
equipment. It has been said of some of these war rates that 
they scarcely paid for the oil used in lubricating the locomo- 
tives and car wheels that made the movements. Passenger 
fares have sometimes been cut in similar proportions, even to 
the extent of carrying persons long distances for about a mill 
per mile. Of one of the strifes which occurred in the early 
portion of the seventh decade, in regard to live-stock traffic, 
the report on internal commerce of the United States for 1879 
says: “It is stated that at one time cattle were hauled from 
Chicago to Pittsburgh without charge, and that in certain in- 
stances they were hauled from Chicago to the seaboard for $5 
per car load. That this rate was below the actual cost of trans- 
portation may be inferred from the fact that the rate now 
(December Ist, 1879), prevailing is about $110 per car load, and 
is regarded as reasonable. One of the strategic expedients 
adopted on the part of an aggressive company was to force its 
antagonist to a rate below the actual cost of transportation, 
and then to divert as large a portion as possible of the unre- 
munerative traffic to that road, thus compelling it to bear the 
principal part of the loss incurred.” 

An outgrowth of a severe contest between the Pacific roads 
was a report that a Boston merchant, who was in the habit of 
having lemons shipped to his warehouse overland from south- 
ern California, concluded that excessive low rates would en- 
able him to extract a profit from an overland shipment of 
lemons back to southern California. If this statement is true, 
it shows that one of the longest railway overland freight move- 
ments in the world could at one time be profitably duplicated 
on account of its excessive cheapness and a fluctuation in the 
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market price of the article to which it related. Similar stories 
have been told, at various periods, of other products, such as 
the shipment of corn westward from eastern points to Chicago, 
an operation equivalent to carrying coals to New Castle, partly 
on account of a speculative flurry in its price, but more par- 
ticularly on account of excessively low rail rates. 

In the testimony of Homer E. Sargent, general superintend- 
ent of the Michigan Central, before the Senate committee on 
transportation to the seaboard, in September, 1873, he said:— 

“There are periods, in the competition and disagreements 
and misunderstandings between the competing lines, that we 
bring freight west now for short times at two-thirds of a cent 
per ton per mile. The lines east and west have been bringing 
first-class goods between New York and Boston, Philadelphia 
and Chicago, for two months past, at about forty cents per 
hundred. Forty-two and a half cents per hundred by our line 
would be .a cent a ton a mile. They have been bringing 
groceries and the fourth-class goods at about 25 to 30 cents; 
that is about two-thirds of a cent per ton per mile.” 

In a speech delivered by Sir Henry W. Tyler at a half yearly 
meeting of the stockholders of the Grand Trunk Railway of 
Canada, held in London on October 80th, 1877, he said that the 
average freight receipts of that line had fallen to .86 of a cent 
per ton per mile during the previous half year, “mainly on 
account of the mad competition which was carried on for 
American traffic by railway before the opening of navigation, 
and on the lakes and canals after the opening of navigation.” 

In a speech delivered on June 30th, 1879, to the stockholders 
of that company, he said: “It is quite true while I was cut in 
America grain was being carried from Chicago to New York at 
the rate of 7} cents per 100 pounds, or a good deal less than 
the cost of conveyance. Since then the rate has been raised to 
15 cents, and since my arrival in England I have received a 
cable message informing me a further agreement has been 
made to raise it to 20 cents.” 

In an address delivered to the American Society of Civil 
Engineers, by O. Chanute, Esq., in May, 1880, he said: “The 
. regular rate from Chicago to New York, upon domestic pro- 
duce (grain, flour, provisions, lard, &c.), is now ? of a cent a 
ton a mile, and in times of sharp competition has been 7%, of a 
cent a ton a mile.” 

Similar illustrations of the effect of railway wars on the 
operations of nearly all classes of lines that have participated 
in extensive freight movements might be furnished. They 
have occurred so often, and in so many localities, that they 
have formed a leading feature of a large proportion of the 
operations of the American railway system, which has, indeed, 
been arranged on such principles that. they are almost sure to 
occur at irregular intervals unless exceptionally judicious and 
effective preventive methods are adopted. 


EFFECT OF RAILWAY WARS IN INCREASING DISPARITY BETWEEN 
THROUGH AND LOCAL RATES. 


It is obvious that a considerable proportion of the popular 
dissatisfaction with local freight charges, which has been mani- 
fested at various times and places, grew out of excessively low 
rates charged for through movements during acrimonious con- 
tests between rival lines. The position of the combatants in 
such struggles is far from enviable, as they must choose be- 
tween an abandonment of an important class of business, built 
up at great expense by years of persistent effort, and a reduc- 
tion of rates to the level fixed by eager competitors, which may 
involve not only a money loss on the actual movements made 
but also serious indirect losses arising from injuries inflicted on 
local interests served. This is an age of competition, and the 
same impulse, principle, or law of trade that has encouraged 
excessive competition between transportation companies has 
exerted a similar influence on the producers, residing in dif 
ferent sections, of all important surplus staples of agriculture, 
mining, and manufacturing development. Many of these pro- 
ducts possess comparatively small value in proportion to bulk, 
and require transportation over a considerable distance to 
reach an available market, and their value to the original pro- 
ducer at any given interior point may be quickly and seriously 
affected by any system of freight charges that gives superior 
facilities or materially lower rates to rival producing regions. 


RELATION BETWEEN THROUGH AND LOCAL RATES. 
eS ea 


This fact, and the bearing of railway war rates upon many 
local industries and interests, accounts for much of the discon- 
tent with freight tariffs that has been excited at sundry times 


and places. 
LEGITIMATE CAUSES OF DIFFERENCES BETWEEN THE RATES PER 
TON PER MILE APPLIED TO LONG AND SHORT MOVEMENTS. 


In some of the early freight tariffs of this country, especially 
such as were devised when public works remained under the 
control of state governments, there was little or no difference, 
based on length of movement, in the tolls imposed, per ton per 
mile. Chiefly in consequence of this failure to “discriminate” 
a number of such works failed to accomplish one of the leading 
objects of their construction, which was to attract trade from 
comparatively distant points. The reasons for such failures 
were pointed out by Robert Fulton before any important canals 
or railways were constructed in this country, and he sketched 
at that time the outlines of a freight tariff, or toll sheet based 
on the principle of diminishing average rates per ton per mile 
as distance was increased, which would be necessary to stimu- 
late movements of cheap and bulky articles over long distances. 
The toll sheet recommended by Fulton for the accomplishment 
of this purpose has already been published, and if due allow- 
ance is made for inevitable variations in details, it may be said 
that its features relating to discriminations between long and 
short movements have substantially furnished the basis of all 
the modern freight tariffs of this country. It may be accepted 
as an axiom that all cheap and bulky articles which are moved 


over long distances must have the benefit of lower rates per 


ton per mile than those established for short distances. Other- 
wise the long movements cannot be made, as the market value 
of the product is consumed by transportation charges to an 
extent that does not leave a remunerative compensation to the 
producer. 

Another reason for the difference between through and local 
rates per mile is based on the fact that in a considerable pro- 
portion of the service rendered the expense to the transporta- 
tion company is as great on ashort movement as on a long 
one, or it may even be, and often is, considerably greater. The 
clerical and terminal service, including loading and unloading, 
receipts, delivery, billing, and collection of freight, as a rule, 
costs quite as much for the short movement as the long one, 
and often these charges are proportionally much greater on 
local movements than on long movements, 

W. M. Grosvenor formulated reasons for a diminution of the 
cost of rail movements per mile on account of an increase of 
the distance traversed in the following statement:— 

“The regularity of decrease in rates charged corresponds 
with a general law governing all railway service, namely, cost 
of loading and unloading and fixed expenses being the same, 
whether the trip is long or short; cost of transportation per ton 
per mile regularly decreases as distance increases, being cost 
of haulage plus fixed cost, divided by the number of miles, 
Thus, if cost of loading and unloading be 83 cents, and other 
items of fixed cost 27 cents per ton, the actual cost of haulage 
(maintenance of track, repairs, &c., included) being 483, of one 
cent per ton per mile, the cost for different distances will be 


.83-++60 cents divided by the distance, thus:— 
Total 


Miles. Haulage. robe re 
per mile, 

Cents. Cents, 
il Oisceteteratelereteye pele la cielerelers slesleleoleinieieterciete .83 6.00 6.83 
QO vsacccitigess eclesiaetene areleletstelsererete siele « .83 3.00 3.83 
BO iciuins svelste e's ele wavste ciatetels oereantes ete 83 2.00 2.83 
BOS iiss clegte-c cleivatteaeee ane Wie siokerers .83 1.50 2.33 
SUB ioe secrete Siovatere sierstetsiete sioaloitelelb foros .83 1.20 2.03 
UBC O ocr a nodotnd oneboscn aerelerhicielermie 83 1.00 1.83 
80 sikrots aisiavels craratvelotcetenctenrst ae RIaee eee .83 75 1.58 
DOO opevapaissoretensrcrereisreraloroisre ete) tectsre rere .83 60 1.43 
OO Sieieiare 36) 0:6: die 'eo,0/0/8|e vin ie'sisie\6ieie.e-4/pveiein ais .83 -40 1.23 
200 ve ce sise #:5 6m \a,0/e]6)e.6 81 sieinisle(s iefelsevele (ore 83 30 1.13 
DOU siscalersieaisisicreresie eee tree seme Raiele6 © 83 .20 1.03 
BOE, s crores heise tice tale ster clacars Rerarslee sles 83 15 .98 
BOOT ise saunas on coaells, Heute cent 83 12 -95 
LiOO0 Sea tiseis ci oases iets ates ete eiete a netee - .83 .06 .89 


Ina speech delivered by George B. Roberts, president of the 
Pennsylvania Railroad Company, before a committee of the 
Pennsylvania legislature, he said:— 


RELATION RETWEEN THROUGH AND LOCAL RATES. 


eee ee ee 

“T want to go one step further and endeavor to show you 
that, under certain circumstances, it costs more to haul goods 
a short distance than a long one. In other words the principle 
that scems generally to be accepted by the public, that no rail- 
road or transporting company shall be permitted to charge 
more for a short distance than a long one, while it may seem 
to be correct, can easily, upon examination, be shown to bea 
fallacy; and best, probably, by giving you some illustrations, 
from the road with which I am most conversant. I have no 
doubt the same thing will apply to other roads in the state, but 
as I have been brought up with the Pennsylvania Railroad, 
and know more about it, I will refer to that. — 

If a cargo of coal is delivered to the Pennsylvania Railroad, 
say at Thirty-sixth street, Philadelphia, for Hestonville, a dis- 
tance of only about two miles, it passes through a crowded 
yard, crosses over the passenger tracks, and must be hauled by 
a special engine. There are times in which it would pay the 
Pennsylvania Railroad to give that man enough money to 
wheel his coal up there rather than to haul the car. If that 
same cargo of coal had been delivered to the company, at 
some point like Lancaster, to be transported ten, fifteen, or 
twenty miles, a moderate rate per ton per mile would have 
paid for the service, and it would have been cheerfully carried. 
Say the rate on coal is one cent a mile, which is a large one; if 
the car is fully loaded the company would get forty cents for 
pulling it two miles. If it were ten miles out on the line, and 
the rate half a cent a mile, it would make two dollars for the 
ten miles, which would be a good rate under most circum- 
stances; but, as I said before, it would be many times better for 
them to pay fifty dollars than pull that car of coal the two 
miles between Thirty-sixth street and Hestonville. Another 
instance outside the state will furnish an equally good illustra- 
tion. The distance from Newark to New York, is about ten 
miles. The amount received for carrying a ton that distance, 
if you take the average through rates, would be eight cents; 
while the rent alone of the wharves in New York, over which 
that traffic has to be handled, amounts to twenty-two cents for 
each ton that passes over them. Therefore, there would be a 
loss of fourteen cents on every ton movcd, in addition to the 
entire cost of hauling and the terminal expense of handling it. 
The terminal costs and the expenses of the yards from which 
the traffic starts aggregate an enormous sum, and I think it is 
safe to say that if the traffic of the Pennsylvania Railroad were 
to start at Philadelphia, and not go beyond Lancaster, it would 
be carried ata loss. It has to be moved as far as Harrisburg 
before the distance makes the traffic profitable. All the money 
that we receive from short distances from the large points, say 
for the first hundred miles, is nearly consumed by the terminal 
expenses. 

Another matter which has an important bearing upon 
economy of movement is the back loading of cars. When- 
ever a company is moderately sure of obtaining a back load- 
ing, so as to have its cars earning both ways, it can carry traffic 
cheaply; but if it has to haul its cars loaded in one direction 
and empty in another, it is hardly necessary for me to tell you 
that it must charge higher rates.” 

In the testimony of J. D. Hayes, general manager of the 
Blue Line, before the United States Senate committee on trans- 
portation routes to the seaboard, submitted on September 18th, 
1878, he said:— 

“Much has been said with regard to the extraordinary charge 
on local business as compared with the through business, and 
a very great popular error has grown out of the discussion of 
that question, much to the injury of railroads, and of no benefit 
to the consumer or producer. If a car load of property has to 
be received at a local station, the rule governing common car- 
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riers is that they are liable for the property from the time they 
receive it until it has reached its destination. Therefore, the 
cost of handling that into store and out again into the cars is 
just as great to run five miles as it is to run five hundred miles 
or one thousand. Suppose, for instance, that we receive a car 
load of grain to haul fifty miles, and put it at a reasonable rate, 
the cost of handling that property could not be less than 20 
cents per ton. There would be $2, if a 10-ton car was used. 
If that property has to be unloaded to go into another com- 
pany’s car at the terminus of its road, at the end of 50 miles, 
the cost of unloading it is $2 more. The cost of an engine to 
go into switch and take that is spread over the entire train that 
is waiting. Therefore, a local freight train to run 100 miles a 
day accomplishes less work than a through-freight train run- 
ning 800 miles in same time. If you apply say the one cent 
per ton per mile of the through business to the one cent per 
ton per mile for the local business, and deduct your terminal 
for the receiving and discharging, which is $4, you have $1 left 
as the proceeds of transportation for 50 miles. You will see at 
once that could not possibly be done. . All local freight 
must of necessity bear a much larger proportion to cost per 
ton per mile than through freight drawn in full trains over 
long distances.” 

A variety of other considerations enter the questions involved 
in the relations between through and local rates. At many 
small stations the expenses for establishing and maintaining 
them bear so large a proportion to the entire receipts that it is 
impossible for railway companies to derive any clear profit 
whatever from all the movements made at them. In some 
other countries, and notably in England, freight bills are 
usually itemized to an extent rarely followed in the United 
States, and terminal charges form an important element of the 
amounts paid. Americans usually prefer paying a round sum, 
which covers all costs, and deference to this proclivity has led 
to the adoption of practices in making out freight bills which 
increase the difficulties of securing adequate compensation for 
expensive terminal facilities. 

If due allowance be made for the disturbing and demoralizing 
influence of railway wars, which temporarily derange every- 
thing that vitally affects the normal relations between through 
and local rates, for the necessity for granting relatively low 
through rates if any long movements of cheap and bulky 
articles are to be made, and for the radical difference in ave- 
rage cost per ton per mile which inevitably exists between long 
and short movements, it will probably be found that many of 
the railway lines of this country have, during lengthy periods, 
zealously endeavored_to avoid, as well as possible, unjust dis- 
criminations against local interests and industries. It is cer- 
tainly their interest to adopt such a policy, because any course 
that tends to permanently diminish the prosperity of the 
regions that are exclusively served by any particular line saps 
its vitality, and leads to reductions in its net revenues. There 
is little to be gained, and much may be lost, by increasing the 
competitive traffic of distant regions which must be shared 
with half a dozen eager competitors, when such an increase 
can only be secured under conditions that inflict serious in- 
juries upon local interests exclusively served, which are not 
counterbalanced by corresponding local advantages. The sub- 
stantial welfare of every railway company is closely interwoven 
with the welfare of the regions traversed by its lines. 

A comprehensive statement of the relation that prevailed on 
the east and west trunk lines, between charges for movements 
of 50, 75, 100, 150, 200, 250, 800, and 350 miles in length, re- 
spectively, was furnished by the following table published in 
March, 1875, and pertaining to the rates in force about that 
time:— 


RELATION BETWEEN THROUGH AND LOCAL RATES. 
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COMPARATIVE STATEMENT OF LOCAL FREIGHT RATES CHARGED BY THE FLVE TRU 


NK LINES FOR THE SAME OR SIMILAR DISTANCES. 


Miles from Miles Hacligh ; sith 
given point ________Kind of freight. > gla toes ae Rind Rees Fone 
nearest the ine Ries aaa class. p. bbl’ gees ane class. class. class. class. p. bbl. 
Unscented * taken. 
en. 
FoR 50 MILES FoR 200 MILES, 
2 56 42 30 23 46 
Erie.—Regular rate from Jersey City.......-- 50 22 17 12 9 18 ae, ‘ nt ie nf M 
New York Central.—Winter, from Albany... 55 24 21 16 11 ee ab 4 33 is rs 
Pennsylvania.—Summer, from and to Phila. 50 19 16 14 11 re oe ¥ i a ve Pr 
Grand Trunk.—Summer, from Portland..... 55 28 23 19 14 22 2 
Baltimore and Ohio.—Regular rate from and 
to Baltimore... .. is otc everevelsinierieirialaveeiais siete OO) 20 20 19 16 32 201 72 59 52 - ae 
Avoracoratossensnceessiien skis ecieiee var cieseciole's 223 192 16 124 23 614 50g 40 
FOR 75 MILES. FOR 250 MILES. 
TIES verisieremeloee se siseis cascisieleinei aaiensiceiae sss O 27 21 15 il 22 248 67 50 36 28 56 
New York Central*.......... aha isielsinieveisieve wee T4 26 23 19 13 86 253 65 53 49 ac as 
Pennsylvania*.........- Sopeuboeodortoanacsas 75 25 21 18 15 28 250 71 56 46 fe 
Grand Trunk*...........-.. sareeistera elecisis cise 7 30 25 20 15 24 250 60 50 40 30 a 
Baltimore and Ohio*.........ee+seeees valent 75 30 30 25 23 46 253 95 73 60 ad a 
AVETAZE TALC. se eeceserevecsveereceseercs 27% 24 192 15g 30 we 713 56 464 223 t 
For 100 MILEs. FoR 300 MILES. [ 
HUTION nasisreieteleisisiaiceis saiersisielee silereieinelslelsieicisieniae UO 34 26 19 14 28 300 78 59 43 33 66 
New York Central*.........- Aang Sacsco0 mere Ln 33 28 25 15 ie 300 70 55 51 31 a : 
Pennsylvania*...... naletelclelevesamieisicis’s cfalcsicserafetsrs 100 30 25 20 15 30 300 71 56 46 ZO 72 
Grand Trunk*....... sodeodanaaouc Spasonaoas kus 36 30 24 18 28 300 60 50 40 30 50 
Baltimore and Ohio*..........eeeeeeeeeee-- +100 40 40 34 30 60 300 95 80 60 40 80 
AVETAZE TALC. cee ver veverereneeeeeececceres oe 34} 20% 24% 18% 363 oe 74% 60 48 34 67 
For 150 MILEs. FoR 350 MILES. 
UTION pear reiticloteteiciielsta/alalsieieelsiersteta/aisieia\slatele sieltierete Lo 45 384 24 19 38 351 86 65 47 38 76 
NewYork Cen tral® sass c058 «ners de doieiew es ¢ 156 48 42 36 22 a 349 76 60 50 34 RF 
OV TISV LV AIA Mraiere cissetojein oicieiereleinte aielocw slo/ais(eiavels 150 44 37 33 26 48 350 71 56 46 36 72 
Gra OM LID KP aereteiaelsers oleisteieipieyeieiate sivinivicisis cue 150 44 387 29 22 36 350 70 58 47 35 60 
Baltimore andiOuior®. nena vic'ecee scicle salen ieies 152 61 50 42 36 72 350 95 80 60 40 80 
Average rate..... perro ureys so cecccccncoseccss 482 40 32% 25 48} ne 793 63% 50 36% 72 


* Same points and seasons as above 


It will be seen that while there was some variation in the 
charges of the different lines, the average rates for 150 miles 
were about double the rates for 50 miles, and the average rates 
for 350 miles were on most classes slightly more than three 
times the charges for 50 miles. 


METHODS OF REGULATING RATES BETWEEN NUMEROUS COMPETING 
POINTS. 


One of the most important aims of the modern railway pool- 
ing systems of the United States was the maintenance of an 
approximately just relation between local and through-freight 
charges, and, in a broad sense, this object was substantially 
accomplished by the important pooling systems during the 
periods when they were in successful operation, so far as they 
could or did affect every competitive point reached by lines 
connected with each of the respective pools. 
principle adopted was to vary the charges between all com- 
petitive points reached by the lines of each pool to an extent 
that corresponded, with varying degrees of nicety, to differences 
of distance or other elements in cost of transportation. In the 
east and west trunk-line arrangements these differences were 
formulated in percentage tables, so arranged that while 100 
represented the charges between New York and Chicago, other 
figures, running above 100 to 122, represented the charges to 
more distant or more inaccessible points, while lower figures, 
running down to 55, represented the charges between New 
York and points more readily reached than Chicago. These 
percentage tables were discussed from time to time, and some- 
times changed. 


The general | 


In a circular issued by Albert Fink, trunk-line commissioner, 
on July 26th, 1888, percentage tables are published which show 
the relation existing at that time in the freight charges be- 
tween New York and 239 points on both east-bound and west- 
bound traffic, these points including every city and important 
town reached by competitive lines in Ohio, Indiana, Michigan, 
and Illinois, and prominent cities on the eastern borders of 
Towa and Missouri, and the northern borders of Kentucky and 
West Virginia. The same table, with accompanying explana- 
tions, explained methods for computing rates pertaining to all 
the points named to and from Philadelphia, Boston, and Balti- 
more. It is difficult to conceive of any better method for 
establishing substantial safeguards against injuriously unjust 
discriminations against sections or localities than that pro- 
vided by the system represented by these percentage tables, 
Questions naturally arose as to whether the percentage of a 
particular town or city should be raised or lowered, but a defi- 
nite position was given to each place, in the matter of freight 
charges, which was at least approximately just, and this posi- 
tion was secured to it while the pooling arrangements appli- 
cable to the subject were faithfully enforced. In July, 1883, if 
100 represented the charge from Chicago to New York, 116 
represented the charge from the more distant point of St, 
Louis, 90 the charge from the nearer point of Fort Wayne, 
Indiana, and 71 the charge from the still nearer point of Cleve- 
land, Ohio, and similar gradations were established in the 
charges for freight movements between all the important north 
Atlantic seaports and all the important towns and cities of the 
Western states. 


PASSENGER RATES AND ACCOMMODATIONS, 
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O* most railways the reduction in passenger rates has not 

kept pace with the reduction in freight tariffs; and as a 
general rule there has been a closer adherence to the maximum 
fares authorized in charters than to the authorized maximum 
charges for moving freight. To this rule, however, there are 
many exceptions, especially in connection with suburban and 
excursion passenger traffic; and on a number of roads there has 
been a considerable reduction in all classes of fares, which was 
brought about, in some instances, by legislative enactments, 
in others by competition, and in others by voluntary regula- 
tions. By 


IMPROVEMENTS IN THE CHARACTER OF THE SERVICE RENDERED 


the public secures a much larger equivalent for a given sum 
now than formerly. Station accommodations, the number and 
speed of trains, the appliances for securing safety and taking 
care of baggage, the amount of comfort obtainable in cars 
from their arrangement for heating, lighting, seating, and 
ventilating, the number of parlor, dining, and sleeping cars, 
have all been increased to an extent that goes far to render 
journeys that would at one time have been exceedingly toil- 
some a source of continuous pleasure. 

A large majority of the patrons of railways contribute to 
their revenues by paying fares rather than freight bills, and 
favorable or unfavorable judgments of particular lines are fre- 
quently based on opinions relating to stations, speed, and 
character of trains and car accommodations. It may be set 
down as an axiom that no road makes a good impression 
which fails to please its passengers, and it is vitally necessary 
that every ambitious line should be popular. For this or other 
reasons the managers of many lines have been anxious to 
make every possible effort to meet the expectations of travelers, 
and to outstrip rivals in this respect, even when there was little 
prospect that the outlays for such a purpose would prove 
directly remunerative. 

One of the results of this condition of affairs has been a 
variety of rapid improvements in everything relating to the 
artistic or luxurious, as well as to the indispensable features of 
cars, until the ordinary coaches are marvels of convenient and 
comfortable construction, and the highest classes are literally 
palaces on wheels. 

Innumerable inventions and experiments, a wealth of me- 
chanical genius, and enormous outlays of money have con- 
tributed to these advancements. As soon as a want or chance 
of improvement is indicated vigorous efforts are speedily made 
to supply the new demand. The difference between the cars 
ot the early lines and the best cars of the present day is scarcely 
less striking than the difference between the best and the worst 
of decent dwellings. For serious discomforts, frequently com- 
bined with considerable danger, there has been substituted 
luxurious ease and an average amount of safety which closely 
borders on an absolute assurance of freedom from serious 
accident. 

On many lines and at many places station accommodations 
have kept pace with improvements in cars, elegant and com- 
modious edifices taking the place of rude sheds, and some of 
the finest structures of the land being placed at the service of 
railway passengers. 

The aggregate outlay for these purposes represents such a 
large sum that many of the companies that have helped to 
swell it have never secured an adequate return. Most com- 
panies must derive their profits chiefly from freight move- 
ments, and 

PASSENGER TRAFFIC IS FREQUENTLY A SOURCE OF LOSS, 


rather than of direct gain. A veritable account of the financial 
and physical workings of many lines would show that if due 
allowance were made for the wear and tear of fast trains, for 
the interruption of freight and slow passenger trains, and for 
the expenditures made for improvements in cars and stations, 


the traveling public has often been accommodated at the ex- 
pense of stockholders or creditors. 

There are some companies, however, which derive a large 
proportion of their revenues from passenger movements; 
and there are certain classes of passenger traffic, of growing 
importance, such as the journeys of persons who daily travel 
between country residences and cities, or movements be- 
tween crowded cities and adjacent seaside or other popular 
resorts, which can be stimulated by reductions in fares, and in 
respect to such movements fares have frequently been reduced 
to an extent that corresponds with the average reductions in 
freight charges. 


THERE IS A WIDE DIFFERENCE BETWEEN THE CONDITIONS 


that affect the different classes of passenger movements. The 
bulk of them are represented by the arrival and departure of 
trains at stated intervals, with approximate regularity, whether 
few or many tickets are sold. Train movements of this class 
are often made ata loss, especially during unfavorable weather or 
periods when “travel is light,” and they can only be continued 
regularly by comparatively high fares. It is also a recognized 
principle that reductions in rates are more likely to stimulate 
travel over short routes than long ones, although to this rule 
there may be some exceptions in connection with excursions 
in which large bodies participate, or individual excursions made 
during summer vacations. The rates for commutation tickets, 
or the sums usually charged by railway companies to managers 
of excursion parties for carrying a large number of passengers 
over distances of from sixty to eighty or ninety miles, repre- 
sent a great reduction below the average standard of fares, 
chiefly because they relate to a class of transactions in which 
quantity or regularity of service represents an important ele- 
ment of economy, and leads to results similar to those obtained 
in freight movements in the way of increasing volume and 
diminishing average charges. 

In discussing this subject, an article published in the National 
Car Builder in 1882, says:— 

“Tt is not of course to be expected that passenger business, 
as a whole, can under any circumstances be made a source 
of profit to the same extent as freight business; but it is a 
question whether it has been developed as much as it might 
have been, or will be in future. There is a distinction between 
the two that cannot be obliterated by any artificial regulations. 
One deals exclusively with persons and the other with things, 
and the things can be classified and discriminated to an un- 
limited extent to meet every varying condition that may arise, 
while, as respects persons, there is a certain rigidity and fixed- 
ness that cannot be altogether broken up by any practicable 
system that is likely to be suggested. All sorts of articles in 
the general category of freight can be carried on the same 
trains, the same distances, and even in the same cars, at rates 
per 100 pounds, ranging say from 380 cents to 100 cents for a 
thousand miles, although the actual cost of the transportation 
is the same for all. Ina word, freight traffic is of such a nature 
that, in the matter of charges, it can accommodate itself to the 
needs of the shipper and to almost every phase of the markets. 
Passenger traffic cannot be manipulated in this way except to 
a very limited extent. It has to contend with many disad- 
vantages which are not incidental to freight traffic—heavy and 
costly cars; an average load not exceeding 60 persons per train; 
the necessity of making regular trips, and of running two or 
three times as fast as freight trains with a correspondingly 
heavier tax on the motive power; incumbrance of free baggage 
and free-pass dead-heads; and the tendency of postal, telegraph, 
and express facilities to diminish its revenues. Of all these, 
the heaviest millstone it has to carry is, perhaps, the drawing- 
room and sleeping-car equipment. This it must always carry, 
because it is the attractive and showy side, the front, as it were, 
of the railway system, its showiness and costliness being the 
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popular index for gauging the enterprise and standing of the 
respective roads in their relations with the traveling public. 
Under the spur of competition, our railway companies, in their 
zeal to head off rivals, have a little overdone the thing in the 
matter of fine cars. The public demand for luxurious accom- 
modations is not easily satisfied, but grows by what it feeds 
upon. Something more and better is wanted, whether attain- 
able or not.” 
STEADINESS OF FARES ON MANY LINES. 

On many lines the fares for ordinary movements have varied 
comparatively little during lengthy periods. The following state- 
ments of the fares on the roads named below are contained in 
Appleton’s Railway Guide for February, 1865, and in a number 
of instances they do not differ materially from the sums paid a 
score of years later:— 

Camden and Amboy Railway—New York to Washington, 
through fare, $8.25; way fares, about 3 cents per mile. New 
York to Philadelphia, express line, $3; accommodation line, 
$2.25; second class accommodation, $1.75; emigrant, $1.50. 

Raritan and Delaware Bay Railway—From Brooklyn to Phila- 
delphia, $2; excursion tickets from Brooklyn to Philadelphia 
and return, good for three days, $3. 

Pennsylvania Central Railroad—Philadelphia to Pittsburgh, 
through fares, $10; way fares, 3 cents a mile when tickets are 
purchased at stations, 

Philadelphia, Wilmington and Baltimore Railway and Connec- 
tions—New York to Washington, through fare, $8.25; way 
fares, about 3} cents per mile. 

New York and New Haven Railway—New York to New Haven, 
through fare, $1.80; way fares, about 3 cents per mile. 

Morris and Essex Railway— New York to Hackettstown, 
through fare, $1.75; way fares about 4 cents per mile. 

Long Island Railway—New York to Greenport, $2.05; way 
fares, about 2} cents per mile. 

Concord, Manchester and Lawrence Railway—Boston to Con- 
cord, through fare, $2.35; way fares, about 3 cents per mile. 

Rensselaer and Saratoga, and Saratoga and Whitehall Railway, 
Albany Division—Albany to Rutland, $3.15; Troy to Rutland, 
$3; way fares, 4 cents per mile. 

Saratoga and Schenectady Railway—Saratoga to Schenectady, 
through distance, 22 miles, fare, $1. 

Montreal and Champlain Railway—Rouse’s Point to Mont- 
real, through fares, $2; way fares, about 3 cents per mile; dis- 
tance, 44 miles. 

Northern Ogdensburg Railway—Rouse’s Point to Ogdensburg, 
distance, 118 miles; through fare, $4; way fares, about 4 cents 
per mile. 

Great Western (Canada), and Detroit and Milwaukee Railways 
and Connections—Buffalo to Milwaukee, 528 miles, through 
fare, $16; way fares, about 3 cents per mile. 

Louisville and Nashville Railway—Way fares, about 4 cents a 
mile. 

Charleston and Savannah Ratilway—Charleston to Savannah, 
distance, 104 miles; through fare, $4; way fares, about 5 cents 
a mile. 

Nashville and Kentucky Railway—Fares, 4 cents per mile. 

Mississippi and Tennessee Railway—Fares, 4 cents per mile. 

Southern Mississippi Railway— Vicksburg to Meridian, 140 
miles, through fare, $4.90; way fares, 43 cents per mile. 

Spartanburg and Union Railway—Fare, 5 cents per mile. 


AVERAGE PASSENGER FARES ON ROADS IN THE DIFFERENT GROUPS. 


The average fares, number of passengers moved, aggregate 
passenger revenue, and receipts per passenger per mile moved, 


&c., on the railroads of each of the groups, as reported in the 
census statistics of 1880, are as follows:— 

Receipts 

Passengers Th aay Passengers srehecri 

Group. carried. carried. one mite. Revenue. peeanue 
Miles. moved, 
Cents. 
| i 52,156,704 16.8 875,102,461 $19,497,998 2,23 
DV etee 175,276,181 17.4 3,051, 158,551 67,319,822 2.21 
BN SE aia 7,463,694 44.1 329,481,519 11,577,384 3.51 
IV...... 22,860,130 41.9 956,334,759 27,338,124 2.86 
Weirhercescis 894,075 39.8 15,707,676 801,364 5.10 
Nibxease 11,482,553 44.8 512,427,536 17,567,107 3.43 
Totals, 269,583,340 21 5,740, 112,502 $144,101,709 2.51 


In the entire country the reported average cost per passenger 
per mile carried was 1.71 cents, and the net receipts per pas- 
senger per mile carried 0.80 cents. 

The relation between season (computing 12 passengers per 
week for time of each ticket), local including season, and through 
passengers, including those carried to and from other roads, in 
the respective groups, in 1880, was as follows:— 


NUMBER OF PASSENGERS CARRIED, 
Total number 


Group. peers boce eres Through. Total, of nao 
one mile. 

I......12,214,480 43,492,507 8,664,197 52,156,704 875,102,461 
Te eects 10,670,810 162,978,409 12,297,775 175,276,184 3,051,158,551 
Ttsnecie by LevOpaus 5,846,753 1,616,941 7,463,694 329,481,519 
UV iecoustela 194,094 20,792,850 2,067,270 22,860,130 956, 234,759 
Wisselerets 5 275,945 118,130 394,075 15,707,676 
Wilrercsts 410,368 10,791,903 640,650 11,432,553 512,427,536 
Totals. 23,665, 251 244,178,377 25,404,963 269,583,340 5,740,112,502 


SUBURBAN TRAFFIC OR COMMUTATION TICKETS. 


A large amount of suburban traffic, especially to and from 
New York, Philadelphia, Boston, Pittsburgh, Cincinnati, and 
Chicago, is conducted for exceedingly low fares. In considera- 
tion of the fact that the purchasers of monthly, quarterly, or 
yearly tickets pay a given sum, and as a rule make journeys 
in both directions daily, the railway companies render service 
for charges that fall far below average fares, and in many in- 
stances for considerably lower figures than the average cost of 
passenger movements. Well-informed railway managers have 
alleged that the usual rates for commutation tickets are too 
low to defray expenses, and that any profits that may be de- 
rived from this class of business are obtained from the rapid 
growth of towns and settlements along the lines which issue 
such tickets, and consequent increase of regular passenger and 
freight business for which remunerative rates are obtained. 

There is a considerable variety in the conditions under which 
suburban traffic are conducted, such as the existence of com- 
petition with street car, steamboat, or steam railway move- 
ments on some lines, aud the absence of competition on other 
lines; the desire on the part of some managers to adopt excep- 
tionally liberal or expensive methods for promoting the rapid 
development of particular localities, and the absence of such 
an influence in the management of other companies. These 
variations, and variance in the stipulations under which tickets 
are sold, have occasioned considerable differences in the ave- 
rage fares per mile charged by different companies. The 
reductions of fares per mile usually bear a close relation to the 
amount of service, and the purchasers of the tickets which 
extend over the longest distance for the longest period ordi- 
narily travel at a lower rate per mile than other suburban 
travelers. Changes in rates for suburban traffic are also occa- 
sionally made, and fares raised or lowered. The leading fea- 
tures of the system, and the relation it bears to regular pas- 
senger traffic, as far as it applied to monthly tickets, and 10-trip 
and 25-trip rates, are shown in the following statement of rates 
charged a few years ago on representative roads leading out 
of Boston, New York, Philadelphia, and Chicago:— 


Eastern (Mass.) Railroad. 


Single Monthly 
Between Boston and— Distance. ticket, Monthly tickets 
cents, _‘ tickets. nities conch 
Maplewood......... SamoocospodG 15 $4 40 1.36 
Linden..... Sodsuooacudnondndansa (hs 20 4 80 £21, 
Cliftomdalers. jo taiecteiereis oasis Siri Oe 20 5 60 1.17 
SAT SUS) «ct orcisteccu stress 21s)/s)s\s10 vjeieie) OF 25 6 00 1.15 
Phillips Beach s.0ecercie menses. 35 8 40 sa 
Marblehead........ si eetereiaisretseaeyee 173 45 10 00 1.07 
North Beverly...... Seadnon cam cer4 | 60 11 20 .99 
Pennsylvania Railroad. 
Monthl M 
Between New York city and— Distance. tiokotat tiekets we 
54 rides, mile, cents, 
Newark: tacswscemancccctte Ghocomcaco, te) $6 00. 123 
Waverlyisas cleccneleteutcts a nalelelereroreas 11.5 6 50 1.65 
Blizabethis. os. sasectiees coe ee 14.2 6 50 .90 
Ra WAY accelerates Sialelsis sleaisielg overeie a rO 8 00 76 
Menlo Park... .cseecee ee. bisiesn sresiee 24.0 9 50 13 
Stelton....... ae botnet ASO nnOOE re pousarAtAl) 10 50 67 
New Brunswick, ..ecceieteus oceeee 31.3 11 00 65 
Monmouth Junction................41.1 15-00 .67 
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New York, New Haven and ITartford. 


Between New York cityand— _ Distance. fiche Monthly Pate 
cents, _‘tickets. mile, cents, 

MountiVernonss1e: ores eroeee ik 14 35 $5 00 ; 

Pelhamvilleweswee.een ek coe ee ate 16 38 5s .60 
Barehmontt.cs «ss )lersineissiis sees sangceks: 47 5 85 .58 
Mamaroneck....... eloiseieerars sieisisrste 20 51 6 00 .58 
arrisohivesn. eyes eiaslet eerste alan se 22 56 6 25 53 
RV Be a tajow siaie aieisteicinte ss eae Sheannee 24 61 6 50 .50 
Port Chester........... yacowieeie ene 26 65 6 70 48 
CORON WI CHituen arate cles cae easter cee 28 71 7 20 47 
WOSIWOD maior es ace ct reeds +230 75 7 70 AT 
Stamfordiccauensh sciddees ee ewes ot 85 ror 20) 45 

Pennsylvania Railroad. 
Between Philadelphia and— Distance. ire debe a 
54 rides. mile, cents. 
Metioniis. taaetecicrcmvies er naalaleisisieiee GLO $4 53 1.70 
WA MMOWOOG «css, ceicieisiehascinlaceve Ceo 7.5 4 88 1.20 
Haverford College. i. cc. ccicess cesses 9.1 5 93 1.19 
Walla NOW sate e.cs oi Se os SsgNeS 120 6 88 1.07 
BOL Wikies diene ye caso < Sno me ease 17.5 8 83 98 
Greenti ree si.'.s. seisjee ss ote ° GRA aIGINR 20.9 9 48 .92 
Glen Lock (7. aieecss tone os coe seks e2O.o 10 83 .80 
SW est Qhester stisecls cotseainenen cen 30.6 12 30 75 
Pittsburgh, Fort Wayne and Chicago. 

Between Chieagoand— ,Dis, Ticket 30trp tp Seip ileket poe 
Twelfth street.......:.. 1.0 5 5.00 
16th street & Bur’n Jc. 1.4 5 aoios Maes 3.04 
Eighteenth street...... 1.8 5 2.07 
Archer avenue........ 2.1 5 Si30IC S300 owns 2.03 
Twenty-sixth street.... 2.5 10 $060 $125 $2 25 1.06 
Thirty-first street...... 3.0 10 260 @ Fl. 25500 (225 1 03 
Thirty-fifth street...... 3.5 10 70 1 45 2 60 1.03 
Thirty-seventh street.. 3.8 10 80 160 300 1.04 
Boomer's......- soe ee 10 80 1 60 3 00 1.03 
Forty-third street...... 45 15 OOM SO ae 3.30) 1.03 
Forty-seventh street... 5.0 15 SOE 490) 3170 1.00 
Englewood........ assedes 20 100 225 4 75 1.02 
Grand Crossing.......-. 9.6 25 1-50" ~~ 3°05" 5 60 1.07 
South Chicago......... Ar SO PL GTO ME PSHO0 977 625 1.06 
Cassello......... Dawes 20em 60 aielere wee 9 LON5O .96 
Liverpool..........---30.5 90 soem 12,50 75 


Comparatively little information is accessible in regard to 
the relation between the number of commutation tickets and 
the regular tickets sold to persons who travel between points 
to which the former apply. In the natural course of affairs, 
however, it is probable that at many points regular and round- 
trip or excursion tickets represent much more than half the 
travel, and thus help materially to raise the average fares per 
mile. In a discussion before the New York railway commis- 
sion, a few years ago, vice-president Hayden, of the New York 
Central, said: ‘The working of the commutation rate was 
shown in the case of Poughkeepsie. During the past year 
600,000 single tickets, 700,000 round-trip tickets, and 400,000 
commutation rides were sold to this point.” 

In addition to monthly tickets, some lines issue quarterly, 
half-yearly, and yearly tickets, and some of the lines named 
above issue quarterly tickets and tickets for longer periods 
than three months. The yearly rates represent the lowest 
fares, sometimes falling to less than half a cent per mile. A 
good illustration of the relation between quarterly, half-yearly, 
and yearly service is furnished in the following statement of 
charges in force in 1887 on 
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The New York Central. 


This road uses the coupon system for its suburban traffic, 
selling yearly books with 624 coupons, or quarterly books with 
156 coupons each, as the commuter prefers. If he uses the 
quarterly book, the fourth quarter, as the tables indicate, costs 
him considerably less than the first. He may also buy monthly 
books, subject to a similarly discounted rate for the latter 
months of the year. The appended table shows the rates on' 
the Harlem division of the New York Central for the yearly 
and quarterly books only:— 


fe I Books of 156 coupons, good for 
eB se three months. 
Baltasar 
é Oe So) g o g 
Between Grand B nee oe 5 A al 
Central Depot and— Z au im A e 5 
3 455) & re & e 
SA ge el tet 
* 3g 2 : 8 
* oe 
125th street (Harlem)...... 4.15 $30 00 $900 $8 CO. $7 50 $6 50 
Mott Haven...........+. sree 0 00> 3000 9:00 $00 750 650 
Melrose..... am eeew sae ee 6.00 3500 1060 940 865 7 35 
Monrasania 7 wis ieee vis enieeiore 6.50 3700 1250 1090 895 6 65 
Central Morrisania...... seeih2o 40500) Lond jem se omen O) Goma 
Tremionticcccisascvsec. cess 7.55 4200 1410 12380 1010 7 50 
Nordhanis.c+6 <2 eecs ons «.-- 883 4500 1470 1290 1060 7 80 
Bedford Parkewtis cane ssverene 9.00 4700 1570 1370 1125 8 35 
Williams’ Bridge........... 10.51 5000 1695 14 8 1220 900 
Woodlawn...c.......- sepielleg? | 520005, 17160015: 40) 512565 9,35 
Mount Vernon..........++. 13.20 5500 18 55 1625 1335 9 85 
Bronxville cricisegie iio eels s 15.39 5300 1950 1710 1400 10 40 
ML OK Al OB store cleisiersiersisie« late 16.07 6000 2050 1790 14 70 10 90 
Scarsdale........... seveseelogs 6000 22°10 19780 15985 11975 
PV ATiSCaLO sie wrrsiate sislciee' veee20.62 G8) 00° 23 05 20 15 916" ba 12/25 
White Plains........ seonee2z 44 7200 2450 21 380 1750 12 90 
Kieniseo sveaairise ae emietrricts ere 2445 7500 25 30 2210 1815 13 45 
Unionville......... Seaieratanvers 28.52 78 00 26 25 2295 18 85 13 95 
Pleasantville........ «ee. -30,99 8000 2690 23 50 19 30 14 30 


EXCURSION TICKETS. 


Several classes of excursion movements represent consider- 
able reductions on average fares. They include, first, the tickets 
occasionally and systematically issued by lengthy lines, which 
are only applicable to points separated by a comparatively 
short distance; second, cheap tickets issued to incite travel to 


and from such popular resorts as managements specially de- 
sire to popularize; third, tickets granting the right to travel 
over extensive systems of excursion routes, formed either of all 
the lines of one company which controls a large mileage, or of 
combinations of portions of the mileage of a number of lines; 
fourth, cheap excursion rates granted over long distances to 
participants in important popular societary or scientific move- 
ments, such as various classes of national conventions; fifth, 
systematic arrangements for excursions of the members of par- 
ticular lodges or societies and their friends to and from seaside 
or other popular resorts. 

The extent to which concessions in rates are granted in con- 
nection with these classes varies materially, but they are most 
likely to reach exceptionally low figures per mile in connec- 
tion with movements of the second and fifth classes designated 
above. It rarely happens that charges for excursion tickets of 
any other kind than these two classes fall below half a cent 
per mile except under the pressure of severe competition, and 
the charges for the first, third, and fourth’ classes usually 
represent a reduction of from one-fourth to one-half below 

| regular fares. 


COST OF RAILWAY TRANSPORTATION. 


gee is no subject connected with the development of 

transportation systems which is of greater importance, or 
that has been to a greater extent misrepresented and misunder- 
stood, than the cost of railway movements. On their cheap- 
ness and efficiency everything else depends. They are gener- 
ally the least expensive, but often the most costly, of all over- 
land methods of moving persons and property. 

Real cheapness can only be secured by such a variety of 
favorable conditions and circumstances, that the failure to 
attain it is much more common than it is generally supposed 
to be, and the amount of railway business conducted at a direct 
loss in immediate results greatly exceeds popular estimates. 

INTEREST ON CAPITAL ACCOUNT. 

The established method of making up railway accounts and 
statements helps to encourage delusions. It is based on a sys- 
tem of ascertaining and stating cost which does not directly 
take into consideration what is frequently the most im- 
portant of all the items of expenditure—the sums that are or 
should be paid for the use of the capital that creates the rail- 
way. This mode was presumably adopted for convenience of 
calculation, and it is so universally used that it misleads no 
one who is accustomed to seek information in any of the 
thousands of railway reports that are issucd. Those who are 
pecuniarily interested are sure to discover, and often to their 
sorrow, the relation which the excess of profit shown by an 
avoidance of a primary charge for the use of the capital em- 
ployed bears to interest account and dividends. But, as a 
matter of fact, the stated cost of moving passengers and freight 
per mile, and the aggregate cost of all the movements made in 
any given year on any particular line, falls far below the actual 
reality, on account of the adoption of the prevalent style of 
book-keeping. 

Itisonly after the supplementary comparison between reported 
“profits” on the one hand, and interest charges and allowance 
for dividends on the other, is made that an approximately cor- 
rect idea of the real cost of transportation can be formed. 
Such calculations are rarely published. The public indeed 
hears, with unfortunate frequency, of lines that have failed to 
earn dividends, or that have been unable to promptly provide 
for interest payments, but few stop to think that such an- 
nouncements are tantamount to an acknowledgement that, 
instead of the sums received from the public during the periods 
to which they relate representing the profit which is apparently 
shown, they really represent a loss or under-payment to the 
extent of the failure to provide for interest charges and such 
dividends as could justly be expected. 

If a road has much traffic, and its capital account’is not un- 
usually large, the actual cost of any particular movement is 
enhanced to only an infinitesimal extent by its appropriate 
allowance for the use of money expended in creating the rail- 
way and its appliances, but if the amount of traffic is light, 
which is the case with a very large proportion of the existing 
railway mileage in the United States, and if each of the few 
tons of freight and small number of passengers that pass over 
such lines daily were charged with their due share of capital- 
ized expenditure, that share would often form much the most 
important and much the largest element in the actual cost of 
transportation. 

Out of the efforts of railway managers to secure from a com- 
bination of all practical expedients remuneration for capital, 
and the resistance or antagonism such labors encounter, on 
various pretexts, many controversies have grown, and in con- 
nection with the discussions they have elicited erroneous ideas 
have been widely disseminated. A large proportion of such 
disputes would be speedily adjusted if an honest answer was 
given to the simple question whether it is not a paramount 
duty to sedulously endeavor to secure just compensation for the 
use of the money expended in creating railways, and if there 


was any appropriate application of such an answer to the facts 
involved in particular cases. It is not uncommon for the legis 
lators of states traversed by lines which have a very light traffic 
to propose, and even to succeed in passing, laws which fix rates 
for moving passengers and freight at figures that are too low 
to permit any line with a small amount of business to earn the 
interest on its actual cost, and a favorite argument in connec- 
tion with the advocacy of such measures is that railways of 
other states or countries which are thickly populated, and fur- 
nish a large amount of business, conduct movements at the 
figures proposed, and that it cannot, therefore, be unjust to 
require that a line traversing districts in which the number of 
inhabitants per square mile falls far below the existing low 
average in the United States shall work as cheaply as the roads 
which enjoy the benefit of a better location. 

It should require little consideration to satisfy any just man 
that such reasoning is fallacious. When all other things are 
equal the real cost of transportation is diminished more rapidly 
by an increase of business than by any other single cause, and 
while there are various ways in which this diminution of cost, 
through or by the increase of business is secured, the most im- 
portant, usually, isthe reduction in the average payment for each 
particular service which is necessary to defray fixed charges. If 
the interest account of a road, for instance, is $1,000,000, and 
its business consisted exclusively in moving freight over its 
entire line, it would be necessary, if only one hundred thousand 
tons were moved, to secure an average profit of ten dollars 
for each ton, while if the amount of traffic was increased to 
one million tons, an average profit of one dollar per ton 
would be sufficient to defray interest charges. This principle, 
through many ramifications, is applicable to all railway move- 
ments, and upon the degree of fidelity or success with which 
its obvious teachings can be adhered to or enforced, perhaps 
more than upon any other single cause, depends the solvency 
or insolvency of any particular corporation or combination of 
corporations. 


ITEMS OF COST, EXCLUSIVE OF CAPITAL ACCOUNT. 


The question has often been asked what does it cost to trans- 
port a ton of freight per mile, or a passenger per mile, exclu- 
sive of allowance for interest. The true answer, in particular 
cases, would vary more than the answer to a similar question 
relating to most any other industrial process. The Massachu- 
setts commission began to grapple with this problem soon after 
it was organized, and it soon reached the conclusion that “the 
cost of moving freight varies, under given circumstances, at 
least as much as the cost of raising crops.” Mr. Albert Fink 
soon after published an elaborate analysis of the cost of moving 
freight on the main line and various branches of the Louisville 
and Nashville Railroad, and showed that if allowance was made 
for the interest of the capital used, the difference in the cost 


per ton per mile was as follows:— 
Cost per ton 


Line, per mile. 

Cents, 
Main St@mi sje. 4, ./sis.<:s,s/scrdua'e cone tote ee eee eee ee 1.78 
Memphis Tite. 2.12.11 cis acrsiewie siteciemetes orotate = ie mete eee) 
Nashyille'and Decatur Railroad ).ccc.sce essen aceon nee bE. 
Knoxvilletbranchyeacseecstineceees We relctete's ciel ertiniclavernteneteeerree 4.17 
Bardstown bramchiesccco1tsecincosiaceace eee CREE Ene 7.72 
Richmondibranch..eteseseeeere ee Ser Dorin oecdtse 9.60 
Glasgow bramelisy.. ser: sicistersrctciece erectile en eect nee eee 19.10 


He also showed that if due allowance is made for all the 
circumstances attending freight movements, including those 
that grow out of the difference between a return load in one 
instance which cannot be procured in another, the actual cost 
had varied in the proportion of 1 to 511. This general state- 
ment furnishes a remarkably clear indication of the multipli- 
city and magnitude of the considerations involved. It is more 
fully explained in the following extract from the report on 
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internal commerce issued by the United” States Bureau of| 20. Insurance and taxes. 
Statistics for 1876:— 21. Rent account. 
i The cost of moving freight upon railroads, instead of being | 22. Salaries of general officers. 
a simple question susceptible of a single answer, is one of great | 28, Insurance, taxes, and general expense. 
difficulty and perplexity. Mr. Albert Fink ascertained that the Station Expenses per Train-Mile 
average Cost of transport on the various lines operated by the 24, Labor loading and unloading freight. 


Louisville and Nashville varied from 1.78 cents per tonper| 95 Agents and clerks 
mile to 19.1 cents per ton per mile, and the cost varied widely 26. General station Batias light, fuel, &e, 
with respect to the carriage of different commodities on the o7. Watchmen and a eae ue 
same road. Mr. Fink also stated that the cost per ton per mile 98. Expenses of switching 
in some instances did not exceed one-seventh of one cent, and in 29. Stationery and dhe 
others was as high as 73 cents per ton per mule, the latter rate 80. Telegraph expenses 
being 511 times greater than the former, the lower costs applying] 91 Depot repairs 
to freight moved in cars that would otherwise have been n-Mi, 
empty, and the higher cost to freight in small quantities, ; Bees et Pa ia tapas his 
carried in the direction of the principal movement.” pdjastnentot tec 

Mr. Fink also prepared the following statement of the ele- EBC OSHOE penengls Sees eile: 
ments embracing, and formula for ascertaining, the cost of rail- Le Tabor Replace sails. 
Honk frahiaporetion 385 Train expense hauling rails. 

MAINTENANCE OF ROADWAY AND GENERAL SUPERINTENDENCE. a Be eimai 

37. Switches. 


Road Repairs per Mile of Road. 38. Locomotive repairs. 


oo 
iS 


1. Adjustment of track. 39. Oil and waste used on locomotives. 
2. Ballast. 40. Watching and cleaning. 
3. Ditching. 41. Fuel used in engine house. 
4, Culverts and cattle guards. 42. Supervision and general expense in engine house. 
5. Extraordinary repairs, slides, &c. 43. Engineers’ and firemen’s wages. 
6. Repairs of hand and dump cars. 44, Conductors and brakemen. 
7. Repairs of road tools. 45. Passenger-car repairs. 
8. Road watchmen. 46. Freight-car repairs. 
9. General expenses of road department. 47. Oil and waste used by cars. 
10. Cross-ties replaced, value. 48. Labor oiling and inspecting cars. 
11. Cross-ties replaced, labor. 49, Train expenses. 
12. Cross-ties, train expense hauling. 50. Fuel used by locomotives. 
18. Bridge superstructure repairs. 51. Water supply. 
14. Bridge watchmen. 52. Damage to freight and lost baggage. 
15. Shop-building repairs. 53. Damage to stock. 
16. Water-station repairs. 54. Wrecking account. 
17. Section-house repairs. 50. Damage to persons. 
18. General superintendence and general expense of operat-| 56. Gratuity to employés. 
ing department. 57. Fencing burned. 
19. Advertising and soliciting passengers and freight. 58. Law expenses. 


FORMULA FOR ASCERTAINING THE COST OF RAILROAD TRANSPORTATION PER TON PER MILE, BY ALBERT FINK, ESQ. 


Showing, also, with reference to the items of expenditures before stated, thé various elements entering into the calculation of cost. 


movement expenses per train-mile (items 41 to 58) _ 


Tovement expenses per ton-mile= pee teats = — 
she ts s average number of tons of freight in each train 


Station expenses per fonsmile Cole of handling freight (items 24 to 38) at forwarding station-+at delivery station =5 
length of haul. : 


total miles run by freight trains per year 
total revenue trains, passenger and freignt, per year a 
average number of tons of freight transported over one mile of road per year. aa 


cost of maintenance of road per mile per year (items 1 to 23) 
Maintenance of road per ton-mile= 


rate of interest per annum number of freight-train miles per year 
100 number of revenue-train miles, freight and passenger, per year_ a 
average number of tons of freight transported over one mile of rvad per year ‘ 


cost of road per milex 


Interest per ton-mile= 


Total cost per ton-mile=a+b+¢e+d. 


In order to make use of this formula, it is necessary to know the fifty-eight items of expense enumerated before, all of which vary on different roads, and 
enter into different combinations with each other. Some of the items of movement expenses (41 to 58) change with the weight of trains, and have to be ascer- 
tained in each individual case. The average cost for the year can be made the basis of the estimate. Besides the items already shown, the following other 
items enter into the calculation: The average number of tons of freight in train per mile of the round trip ¢f the t-ain; the average length of the haul; the 
number of miles run over the road, with freight and passenger trains, per annum; the cost of the read; the rate of interest, and the total number of tons of 
freight carried during a year over one mile of road. Without these data it is impossible to make a correct estimate of the cost of transportaticn on railroads. 


differences in the cost of railroad transportation on different 
roads, or on the same road, at different times, may be divided 
under the following general heads:— 
I, The character of the road. 
II. Cost of labor and material. 
III. The speed of trains. 
IV. The amount and nature of the business of the road. 
V. The cost of the road and equipment.” 
CIRCUMSTANCES AFFECTING COST OF TRANSPORTATION BY RAIL. 
A condensed version of a discussion of this subject in an 
internal commerce report for 1876 embraces the following 
statements:— 
“There are various circumstances affecting the cost of trans- 
portation on railroads. 


The method of calculation described above is not merely 
theoretical, but it was, substantially, applied, during a series of 
years to the operations of the Louisville and Nashville Railway, 
while Mr. Fink was a leading officer of that road, and the exact 
results are stated with great precision, in some of his publica- 
tions. Ina general discussion of this subject he forcibly says 
that “there might be some variation in the cost of manufac- 
turing certain articles, or in raising the products of the soil in 
different parts of the country, yet they are inconsiderable as 
compared with the difference that exists between the cost of 
transporting one ton for one mile on one road and the same 
service for another, even if such roads are under the same 
management, and the same scale of prices for material and 
labor prevail. . . . The different causes which produce 
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(a) Gradients—The gradients of the railroads constituting 
important highways of commerce differ very much, the maxi- 
mum being about 125 fect to the mile. Auxiliary motive 
power is frequently required in order to overcome the heavier 
grades. Differences of opinion exist as to the effect of gradi- 
ents of known declivity upon the cost of transportation. 

A somewhat generally accepted proposition is that the resist- 
ance on a grade of 20 feet toa mile is double that ona level 
road. The effect of grades upon cost of transportation varies 
very much on different roads, owing to the different weight of 
the locomotive employed, the cost of coal, and the magnitude 
and direction of the tonnage moved. 

(b) The cost of transportation on every road is affected greatly by 
the cost of the road itself—Suppose two roads of equal length 
and having an equal amount of traffic, one of which has cost 
$20,000,000 and the other $10,000,000. Evidently the traffic on 
tbe former road must earn more than on the latter in order to 
yicld the same rate of interest on the investment. 

(a) The cost of transportation on railroads is greatly affected by 
the wages of labor and the cost of material—The wages cf labor 
and the cost of material are even 50 per cent. greater in certain 
localities than in others. 

(d) The cost of fuel is a very important element affecting cost of 
transportation. A road passing over coal beds will be able to 
procure its supplies of fuel at low rates, while the cost of fuel 
on a road which must pay the expense of transporting coal 
several hundred miles will be much greater. 

(ce) The cost of transportation on the more northerly roads of this 
country is greatly affected by frost and snow.—No accurate com- 
putation can be made of the effect of frost and snow upon the 
cost of transportation; but careful estimates, based upon the 
most reliable data which can be procured, indicate that on 
many of our northern roads the cost of operating during the 
winter months is from 10 to 25 per cent. greater than during 
the other months of the year. Great expense is sometimes 
incurred in removing snow after a severe storm. 

(f) Volume of trafic—This is the circumstance which per- 
haps affects the cost of transportation on railroads more than 
any one which has yet been mentioned. A large amount of 
freight can be carried at much less cost per ton per mile than 
a smaller amount. Upon this condition more than upon any 
other, railroad managers base their general estimates of cost of 
transportation. 

(g) The length of haul or distance which commodities are trans- 
ported is an important element of the cost of transportation.—F reight 
which is carried a short distance is very much more affected 
by the expenses of handling, warehousing, and billing than 
freight carried a long distance. 

The terminal expenses may be the same for the transporta- 
tion of goods one mile as for a thousand miles. 

(h) Alignment of road.—A difference of opinion exists among 
railroad managers as to the precise value of this element of 
cost, but the general fact is well established that locomotives 
can haul a greater number of cars on a straight road or ona 
road having easy curves than on a very crooked road, espe- 
cially a road which has heavy grades. 

(i) The cost of transporting commodities in bulk is less than the 
cost of transporting them in separate packages—The terminal ex- 
penses incurred in the transportation of coal, grain, lumber, 
and cattle are very much less than the expenses of handling 
and warehousing miscellaneous merchandise. Grain is trans- 
ferred from railroad cars and vessels into warehouses, and 
again from warehouses into railroad cars and vessels at a cost 
not exceeding one-fourth to one-half a cent per bushel. Coal 
is simply dropped from pockets into vessels or is emptied into 
vessels or cars by chutes. Cattle are loaded and unloaded with 
very little expense. Valuable merchandise, on the other hand, 
involves expensive handling, care in transportation, and risks 
of various kinds. Besides, it must be carried in expensive cars 
and be carefully protected in warehouses. 

(i) Cost of transportation is less for a regular than for an irre- 
gular traffic—This is an economic principle recognized in all 
branches of business. Every railroad company must, under 
its obligation as a common carrier, provide cars and other 
facilities for the traffic which may be thrown upon it at the 
periods when the demand for transportation is greatest. 


During certain seasons of the year the equipment required to 
transport the traffic on many roads is three or four times as 
great as at other seasons. Buta road engaged in such an irre- 
gular business must keep on hand many cars, and have in its 
employ a large number of men not required during the months 
when business is lightest. All these cars, and nearly all the 
employés whose efficiency depends upon their general know- 
ledge of the particular working of the road, cannot be dis- 
pensed with every time the business falls off. This feature of 
transportation greatly affects the east and west trunk roads, 
especially in regard to their through traffic. The varying 
movement of the crops and the fluctuations of commercial 
operations cause great irregularity in the movements of 
traffic. 

(ke) The cost of transportation is greatly affected by the nature and 
value of freights—It is mainly upon considerations of this char- 
acter that the classification of freights and the different rates 
for transporting goods of the various classes are based. These 
classifications are but expressions in practice of the fact that 
the actual cost of transporting no two different commodities, 
including the cost of handling, warehousing, &c., is precisely 
equal. i 

The cost of transporting goods which are of a perishable or 
fragile nature, and require great care in handling and moving 
is greater than than that of transporting goods which are not 
liable to decay or leakage. The common carrier is required to 
transport goods of a perishable nature with dispatch, and to 
provide suitable facilitics for handling and transporting com- 
modities liable to be injured. 

(1) The cost of transporting traffic at high rates of speed is very 
much greater than the cost at low rates of speed.—In the opinion 
of well-informed railroad managers the rate of speed for freight 
trains yielding the maximum profit is about ten miles an hour. 
When freight trains are run at the rate of twenty or thirty 
miles an hour, the increase in the cost of transportation is 
about in proportion to the increase of speed. 

(m) The cost of transportation is less for commodities moved in 
large quantities than in small quantities—A railroad having a 
traffic of a million tons of a single commodity would, as a 
matter of economy, be provided with cars and terminal facili- 
ties especially adapted to the particular traffic. Full trains 
could thus be run regularly, insuring the greatest economy of 
car service, motive power, and wages of employés. This is an 
economic condition very clearly recognized by every railroad 
manager. 

(n) The cost of transportation is largely affected by the amount of 
dead weight carried—The economy of car service depends 
largely upon the exigencies of the traffic of a road and the 
skill exercised in the management of its equipment under the 
complicated arrangements and combinations which have 
sprung up between railroads in order to meet the requirements 
of commerce. 

(0) The cost of transportation differs greatly on roads on account 
of the maintenance of the road itself—The ratio which the cost 
of maintenance of roadway bears to the total operating ex- 
penses on several important roads is shown in the following 
table:— 


Percentage which 
cost of mainten- 
ance of roads is 


Roads. of total operat- 
ing expenses. 
Per cent. 
Pennsylvania Railroad..... sfeisialwerereie nies eraieeers sislaapisiers is eiereeiseeee 
Lake Shore and Michigan Southern ...........ceeseceece we 020 
Michigan’ Central s, -Sciticniccsctiastoventoteno eee siete ieiaforake «12 
Louisville and Nashville Railroad, main stem..............-- 14.453 
Railroads of Massachusetts............0+ ara baeo a stonese lepers eee 24,500 
Chicago and North-western Railroad........ BmOngouanO oeee 14.500 
Chicago, Burlington and Quincy ...........see000 osccccece e000 


The cost of the maintenance of a road having few bridges 
and located in a comparatively level country having a sandy 
or gravelly soil is very much less than of a road built upon a 
yielding soil and having heavy excavations and embankments 
and many bridges. This source of expenditure is of course 
affected very much by the character of the construction of the 
road-bed and superstructures. 

(p) Perhaps the most important of all the considerations 
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affecting the cost of transportation on a railroad is the skill with 
which it is managed, embracing both the direction of matters of 
detail and general administration. 

In the management of the great trunk lines connecting the 
interior with the seaboard this is the consideration of especial 
importance. In the course of the contests between the trunk 
lines when competition runs wild, the general administration 
of the affairs of a road embraces questions of very great mag- 
nitude and of national interest. The proper management of 
these great trunk lines requires executive ability of a high 
order and an extensive knowledge of the details of transpor- 
tation and of commercial affairs. 

The circumstances and conditions governing the cost of 


transportation on railroads which have thus far been men- 
tioned may be summarily stated as follows: First, gradients; 
second, cost of roads; third, the wages of labor and cost of 
material; fourth, cost of fuel; fifth, effects of frost and snow, 
sith, volume of traffic; seventh, distance; eighth, alignment of 
road; ninth, the distinction as to bulk or package traffic; tenth, 
regularity of movement; eleventh, nature of commodities, as to 
their being perishable or fragile; twelfth, speed; thirteenth, 
quantity transported of one kind; fourteenth, dead weight; 
Jifteenth, maintenance of road; sixteenth, skill in management. 
There are other conditions affecting the cost of transportation, 
of comparatively trifling importance on certain roads, but of 
very great importance on other roads,” 
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peas the exports of provisions and breadstuffs, annually 

pouring forth from seaboard cities, exceed the wildest ex- 
pectations of old-time Fourth of July orators goes without 
saying. It is well known that they were a leading cause of 
the country’s recovery from the depression consequent upon 
the panic of 1873, the prolonged suspension of specie pay- 
ments, and the efforts to restore them. Yet, striking as is this 
branch of our commerce, the leading facts attract compara- 
tively little attention. Newspaper orators and magazines are 
more apt to keep the growth of leading cities before the public, 
and to publish statistics bearing on the progress of large cen- 
tres of population, than to direct attention to the expansion of 
the agricultural interest. Viewed from the true standpoint, 
however, the growth of many of the rural districts is more re- 
markable than that of the cities. A seaport, with a good har- 
bor, can hardly fail to gain in numbers and wealth; but it is 
matter for pride and wonder that the country is dotted with 
thriving villages, and that myriads of acres, wild and tenant- 
less, at a comparatively recent period, are now under careful 
cultivation. A prime agent in this great work of developing 
latent resources has been the railway. Much of the fertile soil, 
of the west and north-west, would have been of little use had 
they not been provided with “easy conveyance for men and 


things from one place to another.” 

Up to 1824 the cost of moving freight from Buffalo to New 
York was $100 per ton, but the opening of the Erie Canal re- 
duced the cost about seven-eighths. Comparatively little influ- 
ence was exerted by the canal connecting lake Erie with the 
Ohio river. As late as 1851, 97 per cent. of Cincinnati’s beef 
exports, 96 per cent. of corn, and 97 per cent. of flour were 
shipped down the Mississippi to New Orleans. The river route 
thus proved fully able to hold its own against canal competi- 
tion, but what the canal could not effect was an easy task for 
the railway. Only a small percentage of western produce, 
bound for a foreign market, now finds its way into bottoms of 
Mississippi steamers or barges, it being more expedient to for- 
ward it to the seacoast per railway. It would be idle to ques- 
tion the great work canals have done for mankind. It would 
be scarcely less idle to pretend that they can be seriously re- 
garded as dangerous rivals of the railways. No more striking 
proof of this could be furnished than that afforded by the 
desperate endeavors of the English canal companies to over- 
whelm George Stephenson, and the languid objections made 
by railway officials to the abolition of tolls on the New York 
state canals. In the former case the endangered capitalists 
saw the rising shadow of an all-conquering enemy; in the latter 
there was simply an inability to perceive why all the citizens 
of the Empire state should be taxed for the benefit of a mere 


fraction of the population. 
The following figures, taken from the United States census, 


show the rapidity with which the farming interest has been 
progressing:— 


1870. 1880. 
Total land in farms, acres...............5. 407,735,041 536,081,835 
Improved:land) acres: a: a2 .ecocloeinese eee 188,921,099 284,771,042 
Potalbmumber Faris socnie/se esisicwiciscwiae seis 2,659,985 4,008, 907 
Harms tinder TOO acres: .., accesses is wenictare 2,075,338 2,208,374 
One hundred to 500 acres...........00++2 565,054 1,695,983 
Five hundred to 1,000 acres............-.. 15,873 75,972 
One thousand acres and over.........-.+++ 3,720 28,578 


Of farms of or exceeding 1,000 acres, Georgia had 902; Ala- 
bama, 696; Virginia, 641; South Carolina, 482; Mississippi, 481; 
Louisiana, 371; North Carolina, 311; California, 262, and Illinois, 
194, Statistics bearing on values might prove misleading, as 
gold was at a premium during 1870. 

Comparison of the product of some leading staples shows the 
following:— 


1870. 1880. 
SWANS bocsope Go cQsA Goan oaoboncoduecd: 287,745,626 459,483,137 
Core meas See ee oa tere 760,944,549 — 1,754,591,676 
Flay sboniateles, aio is ia ats ed ade aaaaaber 27,316,048 35,205,712 
ObaCco: WOUNGS,eererists(eceheciise Aeleatesiscre 262,735,341 472,061,157 
ISU UUET POTTS = iersiv)ajaie(aisiaisiels elstereleis'ae sielale sie 514,092,683 777,250, 287 
CHEESE, POUN GS. ac. ssisinetn cm elimi sansa 27,772,489 53,492,153 

Live-stock returns compare as follows:— 

1870. 1880. 
PTOVSCS saree shalete ae lols cle teielnin’s e/a, vlaveletoreigieiety cre 7,145,370 10,357,488 
Mules and asses........... a iclelaisiotsinisute elas 1,125,415 1,812,808 
INAS CLC OTS sats velsteierste’sIisisleisiale oieia aiatevenslelajereiete 8,935,332 12,443,120 
DENOr' CAWLLOn ce ciissie aebele sic) ua(siniorseks’sie: tun cererss 14.885, 276 23,462,391 
HEED. Dacteleinte caicteisee ote sisine aialeree aiereise re 28,477,951 35,192,074 
FS WAGE a laiciveistetere  cvcretatersisveretereta'ers\«ictetatele aierehe 25,134,569 47,681,700 


It will be of interest to compare with these figures the fol- 
lowing data from Poor’s Railroad Manual:— 

Statement of miles operated, capital stock and funded debt, 
and dividends paid for ten years:— 


Miles Capital and Dividends 

Year operated. funded debt. paid, 

TSSLcesceaelerrtere ashes es eters 94,486 $5,010, 389,579 $93,344,200 
ABSOse pies s 1c «leiee s+ atelsrere 84,225 4,897,401,997 77,115,411 
NCS aera E CTA ORNI So9 82,223 4,762,506,010 61,681,470 
ie Wisma DOR Ot CRAIC Ot 7 78,960 4,589, 948,793 53,629,368 
IVA SAGE Dano U ste 74,112 4,563,597, 248 58,556, 312 
LSBs ccateretetsvetarare:s'sisiaelh eisset 73,508 4,468, 591,935 68,039, 668 
Bs Dintaseaitre clorssiNaceie’ ere mamersis 71,759 4,415, 631,630 74, 294, 208 
PST Alc reraretiters ere ereiala;s e's ers 69,273 4,221, 763,594 67,042; 942 
UST Biwens cies crsrelerece(tioielsias 66,237 3,784,543,034 67,120,709 
US7Qireeiciieine caswele eee te 57,323 3,159, 423,057 64,418,157 


Statement showing the census of the states named therein; 
the population of the same; the number of miles of railroad in 
the same; the earnings of such railroads, and the number of 
bushels of wheat and Indian corn produced in each, in the 
years 1870 and 1880, respectively:— 


INFLUENCE OF RAILWAYS ON THE GRAIN AND PROVISION TRADE. 


262 : 
S Number of bushels of wheat 
States. Areas RO ne Rae ae of ese pre of eos ae corn Sees ; : 
ete nasngavoun Moletetoveisrelerere’s 39,964 2,665,260 3,197,794 3,538 5,912 42,331,733 62,314,749 95,383,303 Ese a 
Michigan........cecesseees 56,451 1,185,059 1,634,096 1,638 3,931 7,900,382 19,297,775 30,086,238 72,381,326 
INNING 6d cdonda anoTddas 33,809 1,680,637 1,978,358 3,177 4,454 19,080,240 31,813,948 78, LN 164,410,909 
DVM OS veretecteotereieiiereellaietel- 55,410 2,539, 891 3,078, 636 4,823 8,163 42,095,227 71,289,545 160,048,799 378,933,350 
WISCONSIN nee trlewiel se oeiels 53,924 1,054,670 1,315,376 1,525 3,130 7,618,985 15,482,630 40,640,342 60,876, 144 
Minnesota...... secceccors 83,516 439,526 780,807 1,092 3,107 1,941,716 9,353,889 23,609, 240 46,605,401 
Dakota Territory.........+ 150,922 14,131 134,502 56 1,265 ciel Pe tr Re raterets 240,02 5,096,443 
ROW Beittele  stalateisiel-/<lalorelelstoteloler~ 55,645 1,194,020 1,624,463 2,683 5,235 5,581,646 6,611,435 98,674,559 B12, S006 
INebraskaisciecsicisleliaie ice seel= 75,995 122,993 452,432 705 2,000 8,075,277 24,147,262 6,861,746 79,632,316 
IMASSOULI ste srerste isis elo stetelpiel= 65,350 1,721,295 2,169,091 2,000 4,011 12,865,734 24,085,330 80,350,007 228,436,347 
UGG sono codudon Gudou0n 81,318 364,399 995,335 1,501 3,439 5,048,610 10,518,145 19,416,723 91,301,970 
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During the ten years from 1870 to 1880, in eleven western or 
north-western states, including Dakota, the railway mileage 
increased from 22,738 to 44,647; the production of wheat and 
corn rose from 634,153,519 bushels to 1,601,737,099, and the 
value of the total exports of breadstuffs, provisions, and live 
animals from $102,003,677 to $481,102,262. Of an increase, 
therefore, of all exports amounting to $443,000,000, $330,000,000 
was made up of products of the western or north-western states. 

The movement of this vast volume of traffic was attended 
by an extraordinary lowering of rates. The New York Central 
and Hudson River in 1855 moved 670,078 tons of freight, at 
3.270 cents per ton per mile, and in 1881 moved 11,591,379 tons 
at .780 cents per ton per mile. The cost per ton per mile of 
movement for both periods was 1.341 cents, and .562 cents re- 
spectively. The Pennsylvania Railroad moved, in 1855, 365,000 
tons of freight, at 2.746 cents per ton per mile, and in 1881, 
18,229,365 tons, at .799 cents per ton per mile. The cost of 
movement for both periods was 1.662 and .457 cents respectively. 

Statistics presented by Mr. Albert Fink, in his report upon 
the adjustment of railroad rates to the seaboard, teach the 
same lesson, viz., that an efficient transportation system is 
vitally necessary to extensive agricultural operations. In the 
year 1878, 272,703,841 bushels of grain, including flour, were 
received at the four ports of New York, Boston, Philadelphia, 
and Baltimore, and of these receipts 190,361,684 bushels were 
exported. At New York alone the aggregate receipts were 
152,862,170 bushels, of which 63,905,872 bushels came by canal, 
85,350,079 by rail, and 3,606,219 by coast. In 1879 the total re- 
ceipts footed up 310,122,100 bushels, of which 228,065,075 were 
exported. New York’s share of the receipts was 163,124,890 
bushels, of which 57,044,406 came by canal, 101,929,248 by rail, 
and 4,151,241 by coast. In 1880 the receipts were for the four 
ports 315,932,438 bushels, of which 238,506,441 bushels were 
exported. New York received 169,092,543 bushels, of which 
69,440,901 came by canal, 95,414,822 by rail, and 4,236,820 by 
coast. 

The total receipts of flour and grain at New York, Philadel- 
phia, Baltimore, Boston, and Montreal were as follows: 1865, 
93,753,650 bushels; 1866, 97,522,166; 1867, 87,112,779; 1868, 
106,769,295; 1869, 118,268,926; 1870, 124,461,841; 1871, 158,805,433; 
1872, 170,284,499; 1873, 174,525,321; 1874, 192,452,853; 1875, 
179,875,321; 1876, 209,082,401; 1877, 205,420,366; 1878, 293,576,061; 
1879, 332,485,424; 1880, 341,349,702 bushels. 

As before stated this increase in surplus production and 
movement was due, in a large degree, to an increase in rail- 
way facilities. The number of miles of railway in operation 
was as follows: 1865, 33,908; 1866, 35,085; 1867, 86,801; 1868, 
39,250; 1869, 42,229; 1870, 46,844; 1871, 52,914; 1872, 60,293; 1878, 
66,171; 1874, 70,278; 1875, 72,388; 1876, 74,096; 1877, 76,808; 1878, 
79,089; 1879, 81,776; 1880, 86,497; 1881, 94,000. 

In 1880 the magnitude of the export movement of breadstuffs 


culminated, through various causes, including the improve- 
ment of the crops of competing foreign countries, and in some 
years the decrease of the surplus products of the United States. 
This led to a decline in the aggregate receipts of the leading 
Atlantic ports from the high figures reached that year to 
273,042,506 bushels in 1881; 206,162,852 bushels in 1882; 
241,617,503 bushels in 1883; 224,314,599 bushels in 1884; 
238,162,088 bushels in 1885, and 245,483,815 bushels in 1886. A 
considerable export trade in breadstuffs and provisions ‘has 
been steadily maintained. 

As mileage expanded freight charges were lowered, the lead- 

ing railway companies being most active in this work. “It 
may also be remembered,” says. Mr. Edward Atkinson, writing 
in 1881, “that a considerable part of the reduction in cost has 
been made possible by the substitution of steel for iron rails, 
notwithstanding the fact that this substitution began when 
steel rails cost about three times as much as they now do, and 
was continued for a long period at twice the present cost. 
It cannot be too often repeated that the railway and the steam- 
ship have eliminated distance. The western farm and the east- 
ern workshop, the southern plantation and the northern factory, 
have been brought near each other, and in the process the very 
lines of railroad that have been most profitable to their owners 
are the specific lines that have performed the largest service 
at the least cost to those who use them. One day’s wages of a 
mechanic in Massachusetts will pay the cost of moving his 
year’s substance of bread and meat one thousand miles, from 
Chicago to Boston.” Mr. Atkinson further says, in words as 
true to-day as when they were written: “May we not dread the 
attempt of state legislatures, and of Congress, to alter these 
conditions by meddlesome statutes, and to prescribe rules for 
the conduct of this vast and varied service? If either body 
were to attempt to regulate the production of the farm by 
statute, who would be more quick to resent the interference 
than the farmers themselves? But the farmers derive their 
titles to their lands from the same source that the railway 
owner holds the title to its track. They are no more producers 
than the common carriers are; they move the soil with their 
machines; they move the seed; they move the crop on their 
wagons to the mill and to the market. All that the railroad 
does is to keep the product moving. One is as much under 
the supervision of law as the other, but if the work of either 
could be regulated by statute with success, it would be the 
simple work of the farmer and not the complex work of the 
railroad.” 

In speaking of the movement of food supplies Mr. Atkinson 
says that “if the wheat be traced throughout its course the 
heaviest single charge upon it will be found to be the cost of 
distributing the loaves of bread that come from the baker’s 
oven; the lightest the charge for moving the barrel of flour a 
thousand miles from Chicago to the seaboard.” 
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sigs cena history of popular complaints and 
grievances against railroads and anti-railroad agitations 
would be almost equivalent to a history of railroads themselves. 
The first epoch of railroad history in many sections of the 
United States was usually marked by an almost universal pop- 
ular desire to encourage construction, extension, and develop- 
ment, to afford every inducement and to express in every way 
the popular desire for and appreciation of the railroad. Sim- 
ultaneously with the commencement of operations was the 
commencement of popular complaints and declarations of 
grievances. Inherent in the railroad system are the causes 
which have led to complaints in every community in which 
railroads have been operated. Until the railroad was con- 
structed the unanimous voice of the community was usually 
in its favor. The moment it is secured, the advantages are 
more or less lost sight of and the discussion of grievances 
begins. 

The earliest local roads afforded comparatively slight oppor- 
tunity for popular grievances, being organized generally under 
state laws, fixing rates in a manner that prevented the class of 
discrimination which has been made a fruitful cause of com- 
plaint. Even in reference to the earliest roads, however, 
complaints were made of almost every detail of management. 

With the organization and active operation of the trunk 
lines commences the history of popular agitations of griev- 
ances growing out of discriminations, local and personal. 
Twice of late years committees of the United States Senate 
have conducted far-reaching investigations of railroad matters, 
and been overwhelmed with complaints from every section of 
the country and from representatives of almost every interest. 
In each case the protests and appeals have been bitter and 
vindictive, and hundreds of individuals have come forward to 
declare their grievances. In almost every state, at.some period, 
anti-railroad agitation has played an important part in legisla- 
tion and in local politics. In many states it has been reflected 
in state constitutions, The granger movement represents, per- 
haps, the most fully organized anti-railroad agitation, but 
scarcely less violent have been similar movements in the south 
and in portions of the Middle and New England states. 

Before the Senate committees on transportation routes to the 
seaboard and on interstate commerce, when engaged in in- 
vestigating popular grievances against the railroads, witnesses 
have stated in general terms that their experience led them to 
believe that, at various periods, throughout the country there 
was a widespread popular feeling of opposition to the railroads; 
that business depression and reverses of all kinds were indis- 
criminately charged to the influence of railroads; that extortion 
and unjust discrimination were regarded as the rule rather than 
the exception, and that the public considered that in a great 
measure the interests of the railroads were opposed to its own. 
These witnesses have added that the feeling described was most 
general among those who know least of the operations of rail- 
roads. 

The experience of any one in the United States would illus- 
trate in a striking manner how general and earnest have been 
the popular complaints, and to how great an extent they have 
been unjust or the result of misinformation. So various have 
been the criticisms of railroads that it is almost impossible to 
sum them up. A recent writer on railroad subjects says that 
“the discrimination between through and local rates has been 
the subject of the fierce struggle between railroads and their 
patrons for many years. On the one side were ranged the 
business community, the manufacturers, the agricultural popu- 
lation of the great western states, and all who believed that 
high rates of freights were destroying their business. Opposed 
to them were those whose pecuniary interests were derived 
from investments in railroad property, the value of which was 
shrinking from diminished commerce and exposure to exces- 


sive and unregulated competition. Down with railroad mo- 
nopoly! became the battle cry, and the granger movement 
took its place among the political issues of the day. The 
battle is still raging as fiercely as ever, and represcnts the 
principal cause of all anti-railroad agitation.” 

Apart from this, the grievances have been as numerous and 
varied as can well be imagined. Wherever railroads have 
attained any degree of financial success, some of their patrons 
have declared that charges were excessive. The discriminations 
that are inherent in the railroad system, and essential to its 
practical operation, have everywhere been resisted by those 
who were not directly favored. Stock watering in all its 
various phases has been the subject of bitter opposition. 
Railroads have been accused of controlling legislation, cor- 
rupting the press, and influencing elections. They have 
almost everywhere been charged with extortion. Nearly 
every detail of their management has been arraigned. 

Perhaps there has been no more comprehensive effort, within 
the borders of a state, to ascertain the popular feeling in regard 
to the railroads and the nature of popular complaints against 
them, than was made in 1879 in the state of New York by a 
committee of the legislature, in respcnse to complaints from 
commercial bodies and individuals in various portions of the 
state. This committee devoted some months to taking testi- 
mony and listening to all who cared to make known their 
grievances. William D. Shipman, of counsel for the New 
York, Lake Erie and Western Railway Company, in an argu- 
ment before this committee, summing up the grievances which 
had been stated, alleged that efforts had been made to hold 
railroad companies responsible for all the vicissitudes of busi- 
ness of whatever nature and whatever might be their true 
causes. The complaints were of the most varied character. 
It was charged that the railroads were capitalized on a basis of 
two dollars to every one actually paid in providing facilities, 
and that they could be constructed for one-third of their nomi- 
nal value; that combinations and pools, by which the public 
suffered, were necessary to their profitable conduct, even with 
honest management; that in too many cases the interests of 
stock and bondholders were subordinated to those of the man- 
aging ring, who purposely and dishonestly depleted the reve- 
nues, so that a majority of the bona fide owners got nothing. 
It was alleged that the railroads of New York were in the habit 
of discriminating in favor of citizens of other states and of 
foreign countries to the prejudice of the interests of the péople 
of New York; that individual citizens were given special privi- 
leges and rates out of proportion to those charged to the public 
in general; that the rates of transportation were made unneces- 
sarily high by the maintenance of subsidiary organizations de- 
signed to deplete the revenues of the roads before profits 
reached the stockholders; that fast freight lines, bridge compa- 
nies, live-stock companies, local lines, leased at exorbitant 
rates, stock-yard companies, construction companies, elevator 
and other terminal facility companies, were maintained im- 
properly at the expense of the great roads, and corruptly used 
to promote the financial interests of members of the managing 
ring; that the rights of stockholders were in every respect and 
in the grossest manner disregarded; that the classifications of 
freight abounded with unjust, unfair, and unreasonable features; 
that New York city suffered by the differential charges allowed 
on the traffic of Baltimore, Philadelphia, and Boston; that the 
tendency of railroad management had been to divert trade 
from the metropolis, and that there was ground for fear that 
the railroads would be instrumental in carrying a great portion 
of New York’s trade to other cities. The great pooling agree- 
ment of 1877 between the four trunk lines was the subject of 
innumerable complaints of discrimination and extortion. 

Vigorous protests came from the milling interests of Ro- 
chester; from the grain dealers, pork packers, and shipping in- 
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terests of Buffalo; from the shippers of cattle and produce and 
from the owners of agricultural lands. The railroads were 
charged with depreciating the value of farms, and with in- 
juring by unjust and unreasonable prices almost every interest 
of the state. One source of complaint was the large salaries 
paid to railroad officials. Another, the rapid accumulation of 
wealth by some railroad magnates. Another, the abuses grow- 
ing out of the issue of free passes. Complaints were directed 
to almost every conceivable feature of railroad business. 

The investigation, extending over nearly a year, was scarcely 
necessary to prove that many of these complaints related to 
matters for which the railroads were in no respect responsible, 
which were due entirely to other causes, and that many of the 
grievances were entirely imaginary. It was at the same time 
demonstrated that there were some grave causes for complaint, 
and that some of the criticisms made were -well founded. The 
committee denounced what was complained of as the oil mo- 
nopoly in unmeasured terms; reported that stock watering had 
been practiced to a criminal extent; laid stress upon the cor- 
rupt influences wielded by the railroads, and reported that the 
discrimination practiced involved much injustice and many 
abuses. 

In Pennsylvania the anti-railroad feeling has at times as- 
sumed considerable bitterness, The popular expressions, legis- 
tative enactments, and public declarations have reflected to a 
greater or less extent nearly all the grievances complained of 
in other states. Gov. Pattison, in his inaugural address, in 
1883, declared that there was no more important duty await- 
ing the legislature than the regulation of railroads in the inter- 
est and for the protection of the people. He alleged that the 
railroads had violated provisions of the state constitution con- 
stantly, defiantly, and flagrantly; that the people were entitled 
to have at least a fair trial made of their ability to bring the 
vast corporations that they had created and fostered, under 
their just regulation and control. The constitution and the 
people demanded that corporations should act justly and treat 
all the people alike with uniform fairness and impartiality; 
that unjust discrimination against persons or places should be 
prohibited and extortion forbidden; that powers conferred by 
the people, and subject to the regulation of law, should not be 
used to harass and oppress; that much was to be done in the 
way of legislation to prevent the power of corporations from 
becoming too vast and irresponsible; that the railroads had 
outgrown the most sanguine expectation in their development, 
and had introduced new evils a3 well as new benefits; that 
their influence had extended into almost every department of 
business and of life, not only affecting the centres of money 
and of trade, but the minutest affairs of individuals; that thou- 
sands of laborers looked to them for employment, and depended 
alone upon their determination for the measure of hire; that 
the price of the necessaries of life were often regulated by their 
will, and that all of this was an exhibition of power not con- 
templated in their creation, the existence of which in any 
combination of men was to be deplored and, if possible, pré- 
vented, or at least regulated and controlled. Something had 
to be done to bring into proper regulation the corporations of 
the country, and adjust upon a fair and reasonable basis the 
combinations between those objects of the bounty of the state 
and the people. 

About this time Judge Jeremiah 8. Black was voicing the 
anti-railroad sentiment in more violent terms. He alleged the 
existence of a combination between the great trunk lines to 
stop all competition, to unite the power of all into one grand 
monopoly, and to put the whole people at their mercy. This 
he described as a criminal conspiracy, and declared that where 
such a combination existed the railroads victimized the people 
remorselessly. The extravagant and discriminating charges 
prevailing he declared to be a fraud upon the charters of the 
roads themselves as well as a gross wrong to the victims. The 
little finger of monopoly, he said, had become thicker than the 
loins of the law; the influence of the railroads over the legis- 
lature mysterious and incalculable, and strong enough to make 
the constitution a dead letter, in spite of oaths to obey it and 
the popular demand, almost universal, to enforce it. For every 
millionaire that the railroads had made, he said, they had 
made 10,000 paupers, Judge Black alleged that local and 


personal discriminations were almost universal and were far- 
reaching and grievous in their burdensome effects. 

In the south anti-railroad legislation had no lack of early 
and earnest exponents. One of the leaders in 1879 declared 
that the attitude of the trunk lines to the public was most ex- 
traordinary. They were pitted against the public whose in- 
terests were being sacrificed to their own, and the conflict was 
irrepressible. In each of the southern states, early in the his- 
tory of through railroad systems, popular grievances had be- 
come well defined and loudly expressed. 

Anti-monopoly organizations, formed in various states, and 
at some periods claiming affinity with a national combination, 
have declared in violent terms against alleged impositions in- 
flicted by railroads upon the people, and demanded that 
remedies should be applied. The states which did the most 
to hasten and induce railroad building, without imposing any 
regulation or any limit to the power of the companies organi- 
zed, were the first to complain of the power wielded by the 
corporations, and in almost every instance the most extreme 
efforts to induce railroad construction were followed by the 
most violent revulsion of anti-railroad agitation. 

Governor Glick, of Kansas, voiced the sentiment of the anti- 
monopoly party of his state, and some others, when urging 
that the first movements of consolidation among railroads had 
done away with wholesome competition and all fair and gene- 
rous treatment of the public, and that an epoch had followed 
during which public interests were shamefully sacrificed. From 
the time of consolidation an antagonism between the people 


had steadily increased until the spectacle was presented of rich, 
strong, influential, and solidified monopolies greedily encroach- 
ing upon the rights of the people, whose creatures they are, 
and to whom they owe not only their existence, but the very 
patronage which enables them to wield the power whose possi- 
bilities are simply appalling. He declared that they had taken 
advantage of the necessities of business and commerce. They 
had, upon the flimsiest pretexts, presumed to do high-handed 
and outrageous things. They had ignored the real interest of 
the state. They had simply used the state and its resources to 
the detriment of its agricultral, commercial, and manufacturing 
interests, so that by a systematic method of pooling their earn- 
ings, by unjust discriminations against localities and indi- 
viduals, by excessive and exorbitant freight and passenger 
rates, by drawbacks, corruptly allowed, they had wrought in- 
justice and fraud in all their forms upon all classes of citizens. 
Governor Glick alleged that the result of this had been to make 
it unprofitable to develop the manufacturing resources of the 
state of Kansas; that manufactured goods of all kinds made in 
far eastern states were brought into that state and sold at less 
cost than those articles could there be manufactured, for the 
simple reason that railroads were constantly discriminating 
against home manufacturers, and exacting excessive local rates 
under the fallacious plea that a long haul was more profitable 
than ashort one. He contended that if the wrongs perpetrated 
against the agricultural interests of the state, mainly in conse- 
quence of the pooling arrangements, were not speedily obviated 
the farmers would be placed in a condition of helpless submis- 
sion and dependence, and the agricultural interests virtually 
abandoned, The growth and prosperity of towns, villages, and 
cities were checked by railroad abuses; their business, their in- 
dustries embarrassed; their development rendered expensive 
and difficult, and the price of commodities unduly enhanced. 

On the Pacific coast the anti-railroad feeling has, perhaps, 
at times attained the greatest virulence, and been expressed in 
the most unmeasured and ill-considered terms in state legisla- 
tion and constitutional provisions. No state in the Union has 
gone further than California in voicing in its state constitution 
this anti-railroad feeling. The grievances were mainly unjust 
discriminations and extortionate charges. 

In many of the states the anti-railroad feeling has found 
such violent expression as to react upon the leaders and to 
bring about considerable revulsion of feeling. Many of the 
states have inserted in their constitutions, or made a part of 
their code of laws, severe restrictions or burdensome require- 
ments which there has never been any serious attempt to en- 
force, and the impracticability of which has been conceded. 
In the west and south a vigorous popular reaction set in to 
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curb anti-monopoly warfare and anti-railroad movements, 
which, by embarrassing or crippling railroads, imposed new 
burdens upon the people. 


THE RAILWAY RIOTS OF 1877. 


One of the outgrowths of protracted ill-feeling in various 
communities against railways or railway management, com- 
bined with the discontent of several classes of railway em- 
ployés on account of changes in methods of making train 
movements or reductions in wages or aggregate compensation, 
was the railway riots of 1877. Public sentiment then favored 
the idea that any position assumed by the railway companies 
in a controversy with men in their service was necessarily 
wrong, and that the only true end of a railway strike must be 
the triumph of the strikers.” This delusion was only dispelled by 
the deplorable results of one of the most alarming and destructive 
demonstrations that ever occurred in this country. The scene 
of active demonstrations extended over a large part of east 
and west trunk-line territory and adjoining regions. The inci- 
dents included the total suspension of railway movements and 
enthronement of anarchy for a brief period, the destruction of 
a large amount of valuable property and loss of a considerable 
number of lives. A similar demonstration was made in the 
early portion of 1886, which was specially directed against lines 
belonging to the Missouri Pacific system; and it also caused, 
for a time, a total cessation of train movements over a large 
amount of mileage. 

A leading cause of the prolongation of disorders that had a 
ruinous effect on all legitimate interests was the unwillingness 
of local authorities to promptly and efficiently perform their 
appropriate duties, and this unwillingness was generally due 
to a belief that the communities concerned sympathized with 
the rioters, a belief which was generally correct, until painful 
experience showed the necessity of maintaining law and order 
in defence of the rights of railway companies. 

In the outbreak of 1877 Pittsburgh was the scene of the most 
violent and destructive demonstrations. The first active hos- 
tilities, however, probably occurred at Martinsburg, West Vir- 
ginia, where some blood was shed on July 17th, and as the citi- 
zens and local authorities refused to aid in restoring order, the 
Governor of West Virginia and the president of the Baltimore 
and Ohio telegraphed to Washington the following day for 
Federal troops. July 20th witnessed a sharp struggle between 
the rioters and the militia in Baltimore, and at several points 
in Maryland there was more or less trouble, while at Pittsburgh 
rioters began to threaten the Pennsylvania with as much fury 
as their compeers in a more southern latitude were threaten- 
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was seized and lifted off the locomotive he was attempting to 
run. By this time the state authorities of Pennsylvania, New 
Jersey, Ohio, Indiana, Maryland, and West Virginia were alive 
to the menacing dangers. On July 21st a detachment of Phila- 
delphia militia arrived in Pittsburgh. During the afternoon 
several conflicts occurred with a mob, and the casualties were 
as numerous as those of a sharp skirmish in war times. Mad- 
dened by the destruction of the lives of friends and associates, 
and emboldened by a mistaken military movement, which was 
regarded as an evidence of timidity, the crowd commenced on 
the night of July 21st to burn and destroy all the fixed and 
movable railway property within their reach at a point where 
a vast amount of it was concentrated. On the following morn- 
ing, Sunday, July 22d, nothing but a mass of ruins was left 
where, on the day before, there had been a large number of 
cars containing valuable freight, together with all the shops 
and appurtenances necessary to conduct business at one of the 
most important of railway stations. The rails of thirty miles 
of adjacent, tracks had been so much injured and distorted that 
replacements were necessary. Repair shops, round-houses, 125 
locomotives, car shops, blacksmith shops, machine shop, a 
lumber yard, the transfer depot, and the Union depot and hotel 
were all consumed. 

After the tiger was let loose in Pittsburgh vigorous attempts 
to inaugurate similar scenes of destruction at various other 
places were made. Subsequent developments strongly indicated 
that professional anarchists took a leading part in inciting sun- 
dry mobs to overt acts. 

By this time the whole country was in a ferment, and event 
followed event like a series of electric shocks. The New York 
Central, by taking wise precautions, suffered comparatively 
little inconvenience, and in Virginia the railway employés ex- 
pressed a desire to remain on friendly relations with the com- 
panies, Towards the end of the month two Kentucky compa- 
nies rescinded orders of reductions in wages, and similar mani- 
festations in Canada, portions of Pennsylvania and the south- 
west, lent new courage to the strikers. By the end of July, 
however, the strike was practically at an end. Millions of 
dollars worth of property had been destroyed, not a little 
blood had been spilt, and assuredly no benefit had resulted to 
the strikers. The little girl who inquired what good came of 
the battle of Blenheim, might have asked the same question 
with regard to the strike of 1887. A terrible lesson was taught, 
but at times there is fair reason for doubting whether it has not 
been forgotten. The establishment of the principle that com- 
munities must pay damages if they suffer railway property to 
be destroyed by mobs will probably do much to restrain vio- 
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RECENT writer on railroad subjects has said that the birth 
A of the locomotive has brought into existence four classes 
of questions with which the engineer, the railroad manager, the 
political economist and the statesman are called upon to deal, 
and, he might have added that, while the engineer and man- 
ager have increased their work to such magnitude, and con- 
ducted it with so much skill that all the world wonders, the 
political economist is still groping in the dark, and the states- 
man has made little or no progress in solving such railroad 
questions as come legitimately within his sphere. 

The earliest chapters of the legislation affecting railroads in 
this country usually represent the efforts of states and localities 
to open the way fer railroad construction and to facilitate it by 
every possible form of encouragement, and the removal of 
every obstacle. These early specimens of railroad legislation 
appear to be prompted only by the fear that railroads could 
not be built with sufficient rapidity and to aim only at the re- 
moval of obstacles and the presentation of such inducements 
as legislative bodies could offer. 

34 


Many people have believed that the recklessness of this 
early legislation in the north-western states was responsible in 
great measure for the reaction that followed. 

The first efforts to apply legislative regulation and restrictive 
force or supervisory power, like most of those which have fol- 
lowed, were comparatively crude, useless, or meaningless. In 
some cases the efforts at regulation were made in almost total 
ignorance of the business and conditions to be dealt with, the 
laws of trade, and the essential. principles of transportation. 
They aimed mainly at the restriction of dividends, the col- 
lection of information, publicity in certain matters of manage- 
ment, or supervision of the physical and mechanical features 
of the roads with a view to the prevention of accidents. 

Some of the earlier as well as later commissions were de- 
signed to aid in the enforcement of legal methods of regulating 
rates by prescribing maximum charges, establishing pro rata 
or equal mileage rates, or endeavoring to prevent railroads 
from reaping larger profits from one class of traffic than from 
another, or from one set of shippers than from others, These 
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attempts were usually unsuccessful. Ill-judged interference 
generally made itself disastrously felt, and the people, as well 
as the railroads, suffered from the erude provisions to such an 
extent that the laws were ultimately repealed or ignored. 

Later in the history of railroads the demands for railroad 
regulation, and for protection against extortion and unjust dis- 
crimination, arose in a great measure from commercial con- 
ditions for which the railroads were not responsible. Whenever 
the popular hostility to railroads assumed formidable propor- 
tions, and led to stringent regulation, the laws of trade ulti- 
mately interfered and nullified these enactments as impractical 
and injurious, even where they were sustained by the highest 
legal tribunals. The history of railroad restrictive legislation 
comprehensively reviewed has been that of unpretentious be- 
ginnings, yielding in many states to unreasonable requirements, 
dictated by ignorant hostility, and which in turn proved de- 
structive to the very interests which they sought to benefit, and 
gradually gave way to more moderate and conservative legisla- 
tion, which may still be said to be in an experimental state, and 
which has, upon the whole, been the cause of about as much 
dissatisfaction as the abuses which it aimed to correct. 

As early as 1845 New Hampshire provided for the appoint- 
ment of an official charged with the collection of information 
respecting the railroads and the study of the general subject of 
the relations of the railroads to the state. By 1855 New York, 
Connecticut, and Vermont had taken similar action. In 1858 
Maine made the experimental appointment of a railroad com- 
mission, and in 1869 Massachusetts established a railroad com- 
mission which proved permanent in form and is regarded as 
the pioneer of successful state commissions, and the pattern of 
that type of commission which depends for its power upon its 
influence with the legislature and upon public opinion. 

Taking the states in their alphabetical order, Alabama has a 
commission of three members appointed by the Governor for 
two-year terms which has been in existence since 1881. 
Arkansas confers part of the duties of a railroad commission 
upon her tax assessors. California, in 1880, instituted a board 
of three commissioners elected for four-year terms. Colorado, 
in 1885, provided for one commissioner of railroads appointed 
for a two-years term. Connecticut, in 1858, instituted what is 
now a commission of three members, appointed by the Govy- 
ernor for three-year terms, and paid by the railroads. Georgia, 
in 1879, organized her commission of three members, appointed 
by the Governor for six-year terms. Illinois, in 1871, started a 
commission of three members, appointed by the Governor for 
a term of two years. Indiana entrusts her railroad matters 
mainly to her tax board. Iowa, in 1878, organized her com- 
mission of three members, appointed by the Governor for three- 
year terms. This, like most of the present commissions in 
states in which the granger movement achieved great in- 
fluence, takes the place of more radical and despotic modes of 
railroad regulation which preceded it, and proved unsatisfactory 
and injurious. Kansas, since 1883, has had a commission of 
three members, paid by the railroads. Maine has a commis- 
sion of three members, appointed for a term of three years 
and paid by the railroads. Massachusetts, since 1869, has 
maintained her commission of three members, appointed by 
the Governor for three years and paid by the railroads. Michi- 
gan, in 1878, originated the office of railroad commissioner, 
appointed for a term of two years. Minnesota, in 1873, elected 
aboard of three commissioners. Mississippi, in 1884, appointed 
a commission of three members, for a term of two years. Mis- 
souri organized a commission of three members with six-year 
terms in 1875. Nebraska constitutes the principal state offi- 
cials, with a secretary from each congressional district, as a 
railroad commission. New Jersey entrusts such railroad regu- 
lation as she attempts to the state board of assessors. New 
Hampshire maintains her commissioner, elected for a term of 
two years, and compensated by the railroads. New York, after 
an early and ludicrously unsuccessful experiment with a state 
commission, organized a new commission in 1883 with three 
members, appointed by the Governor. Ohio, since 1867, has 
had a railroad commission appointed for two-year terms. 
In Pennsylvania the department of internal affairs discharges 
some of the functions for which many other states have pro- 
vided special commissions. Rhode Island, since 1872, has had 


a railroad commissioner appointed annually. South Carolina, 
since 1878, has maintained a commission of three members, 
appointed for six years and paid by the railroads. Tennessce 
instituted a railroad commission, but the powers conferred 
upon it were pronounced unconstitutional. Texas leaves the 
administration of state authority over railroads to an official 
known as the state engineer. Vermont, since 1855, has had 
her railroad commissioners, appointed every alternate year. 
Virginia, since 1877, and Wisconsin, since 1874, have had an 
official appointed for a term of two years, entrusted with some 
supervisory power in regard to matters of transportation. 

The general tenor of events goes far to justify the statement 
that the advisory commissions have been most successful, 
and the only ones by which important results have been at- 
tained. 

Allstate railroad commissions in the United States have been, 
to a greater or less extent, patterned upon the law of 1846, 
establishing the railroad commission of England, and twenty- 
eight states now have legislation in some respects resembling 
English law, as from time to time amended. The resemblance 
to the English law is in no case very great, but it is generally 
recognized that all the American legislation has been based 
upon its general principles. . 

Even in their earliest forms state railroad commissions varied 
widely, and those now in existence are as diverse a3 possible in 
authority, aims, and functions. Following the example of 
Massachusetts, Connecticut, Iowa, Maine, Michigan, Minne- 
sota, New Hampshire, New York, Ohio, Rhode Island, Ver- 
mont, Virginia, Wisconsin, and.some other states have estab- 
lished commissions of limited authority,.and more or less 
advisory in their character, depending mainly for their powers 
upon public opinion and the state legislatures, acting more or 
less as arbitrators between the people and the railroads, and as 
investigators and advisers aiming to point out desirable changes 
of management or methods, improvements or introduction of 
new devices, and appealing to public opinion and the state 
legislatures to sustain their decrees when the railroads did not 
voluntarily accept them. 

The commissions of this character have attained so much 
success in some instances, and failed so completely in others, 
as to demonstrate that the system is not in itself effective, but 
depends largely upon the men selected as commissioners, the 
manner in which they perform their duties, the state of public 
feeling, the conditions encountered, &c. California, Georgia, 
Tennessee, South Carolina, Illinois, Kansas, Kentucky, Mis- 
souri, and other states have experimented with commissions 
upon which greater power and authority were conferred. In 
California and Georgia the supervision has amounted almost 
to state control, while in the other states regulation of rates 
and stringent restrictions of various kinds have been attempted. 
Much less success has been attained than by the advisory com- 
missions, and in some instances complete failure has resulted, 
and been followed by the abandonment of what was first at- 
tempted, and the substitution of more reasonable provisions. 

The efforts at railroad regulation by law prior to the war 
were scattered through several of the states, and were varied 
in character, but little authority was assumed in any case, and 
so little accomplished that these early efforts are scarcely en- 
titled to consideration. The first commissions were entire 
failures, and the Massachusetts commission, instituted in 1869, 
is generally and justly regarded as the pioneer of the present 
widespread system of state commissions and boards. 

New England was earliest in the field in the effort to secure 
by legislative enactment restrictive influence over railroad ope- 
rations. Most of the New England states tried early experi- 
ments, but none except Massachusetts attained any measure 
of success, and the other commissions have been recently 
reorganized, their functions and powers readjusted, and are 
still in experimental stages. The Massachusetts commission 
holds a place in the front rank as in many respects the best 
and most successful of the state commissions, although it has 
committed grave errors, which have subsequently been frankly 
acknowledged. The commission is by law given little actual 
authority and power. Its functions are chiefly advisory. It 
investigates, considers, studies, and reports. It announces ‘its 
conclusions to the public, and submits its recommendations to 
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the legislature. Massachusetts had been fortunate, however, 
in securing as commissioners men who commanded the confi- 
dence of the community, and the respect of both the railroads 
and those who make complaints against them. The character 
of the men, their sincere purpose to promote the interests of 
all concerned, and the well-organized and established condi- 
tions existing in Massachusetts have afforded a much greater 
measure of success for the Massachusetts law and commission 
than has been attained by similar efforts elsewhere. This 
commission has attained considerable success in the discharge 
of its functions under the police power of the state, in com- 
pelling repairs and improvements of bridges, road-bed, and 
rolling stock; the adoption of precautions for the safety and 
comfort of passengers, and perhaps even more prominently in 
bringing about the adoption of uniform methods of keeping 
accounts. 

These efforts have ‘oeen imitated with varying degrees of suc- 
cess by the commissioners of some other states; The Massa- 
chusetts commission has, as a rule, been sustained by the legis- 
lature, and that body has frequently declined to interfere in 
railroad matters otherwise than upon the recommendation of 
the commission. The long- and short-haul clause, which has 
been enacted by several of the states, and ignored in nearly 
all of them, has been enforced in Mussachusests more success- 
fully than in any other state. In regulating rebates and special 
rates, preventing discriminations injurious to local traffic, and 
compelling discriminations based on quantity when they were 
deemed desirable, this commission has exercised considerable 
influence. 

It was, however, the granger movement that brought railroad 
regulation prominently to attention as a subject for state legis- 
tion. This movement served to bring the anti-corporation, 
anti-monopoly, anti-railroad feeling into full force and promi. 
nence, to voice all grievances, and to promote such hostility as 
dictated severe and ill-considered restrictive legislation. A]- 
though associated most directly with a group of states its in- 
fluence spread everywhere and its effects were everywhere 
more or less felt. The history of this movement is elsewhere 
traced. It excited in many states a feeling of hostility based 
upon conditions for which the railroads were only partially 
responsible, and prompted ill-judged efforts at railroad control 
by legislative enactment, fostering a disposition to regard all 
organized capital as a public enemy and railroads as public 
oppressors. 

As early as 1870 Ohio, Illinois, Iowa, Minnesota, and Wis- 
consin commenced to respond with stringent legislation, culmi- 
nating in the so-called Potter law, and aiming by various pro- 
visions to curtail railroad earnings, regulate charges, and 
obviate causes of grievance and complaint. Whenever the 
granger movement became potent in power the restrictive and 
regulatory legislation became unreasonably and disastrously 
severe and stringent, and after a long and bitter contest, con- 
tinuing for years, these enactments gradually reacted upon 
their authors, proved their lack of merit or wisdom, and were 
undone in obedience to the commercial laws which they had 
defied. The more radical features of the granger laws and 
much that was attempted by the commissioners created under 
them proved impracticable. 

Throughout the south motives and grievances more or less 
similar to those underlying the granger movement led to the 
formation of commissions and enactment of laws which in 

“many cases confer great power and embrace stringent pro- 
visions. In some instances a measure of success has been at- 
tained in the south by commissions based upon principles 
which proved unsatisfactory and injurious in the north and 
west. 

The conditions encountered differ in many important re- 
spects, and the south has profited comparatively little from 
the experience of other states, and has experimented for her- 
self in the matter of railroad regulation by law, at great cost in 
many instances, to the welfare of her people, but with greater 
success perhaps, in the main, than has been secured by the 
railroad legislation of other groups of states. 

The Georgia commission, perhaps, went to a greater extreme 
than any other in regulating rates, controlling the details of 
railroad management, and exercising far-reaching and despotic 


authority. The state constitution conferred power to regulate 
railroad freight and passenger tariffs, to prevent unjust dis- 
criminations, to require reasonable and just rates, and to 
punish all violations by severe penalties. This authority was 
conferred upon the general assembly, and by it upon the com- 
mission. The commission appointed consisted, as required by 
law, of three members, one experienced in the law and one in 
practical railroad business. The despotic power conferred upon 
this commission extended to every branch of railroad manage- 
ment, and the early reports of the commission express the ap- 
prehension that the duty and responsibility imposed were so 
onerous that they were fraught with serious difficulty and 
danger. 

The authority of this commission, as has been said, was to 
prevent extortion and unjust discrimination; to make and en- 
force reasonable rates, rules, and regulations; to revise all agree- 
ments; to examine the condition and operation of the roads, 
and virtually to enforce all conditions which it deemed to be 
in the interest of the public as against improper requirements, 
neglect, or unreasonable demands on the part of railroads. 
The commission, self-confessedly oppressed by its sense of re- 
sponsibility and great power, began its work amid legal fights 
to enjoin. It at times attained a fair degree of popular accept- 
ance, but from the beginning the difficulties encountered were 
so serious and the powers exercised so questionable that re- 
action was the natural consequence, and the commission was 
eventually shorn of its power by the legislature, and there is 
now a popular feeling of dissatisfaction with the consequences 
of this artificial restriction. 

Following the example of Georgia, South Carolina and Ten- 
nessee have experimented with very stringent provisions, but 
South Carolina speedily became aware of the inexpediency of 
what had been attempted, and repealed the most unreasonable 
features after one year’s trial, while in Tennessee, after a pro- 
longed contest, the commission and the law under which it was 
established were declared to be in violation of the national and 
state constitutions, and were virtually abolished. The effects of 
the Tennessee experiment had been so clearly prejudicial that 
little regret was felt at its overthrow. 

Alabama has pursued a more conservative course, but even 
in that state long and bitter contests have ensued in which 
public opinion has been divided, and considerable disturbance 
of business has been occasioned. In recent arguments before 
the legislature it has been alleged that the policy pursued by 
the state in railroad legislation has been equivalent to building 
a Chinese wall around the state and injuriously affecting every 
interest; that the law aimed mainly at imaginary evils, opened 
the door for every form of black-mailing at the expense of the 
railroads, led to unnecessary litigation, interfered with busi- 
ness and discouraged the operations of trunk lines, which were 
necessary to the welfare of the state. The commissioners have, 
however, been men of considerable force, and have maintained 
the support ofthe people in some fierce struggles with the 
railroads. 

Many of the leading southern journals have protested vigor- 
ously against the evils and errors of southern state railroad 
regulation, and in some instances the reaction has been strong 
enough to bring about radical modifications. Representative 
southern men have protested that stringent and unreasonable 
railroad restriction deprived the south in many ways of sources 
of prosperity to which it was naturally entitled, and which it 
would have enjoyed under conditions natural and unrestrained. 
While it is often claimed that the southern commissions have 
attained the greatest degree of success, the study of their his- 
tory cannot fail to show that they have done much harm and 
provoked much popular opposition. In Texas the protest 
against injurious railroad legislation has recently been very 
emphatic, and quite generally throughout the south a similar 
tendency was developed. 

On the Pacific coast unreasoning anti-monopoly agitation 
exercised perhaps the greatest influence on railroad legislation, 
and in the state of California the highest pitch of anti-cheap- 
labor, anti-Chinese, anti-corporation, and anti-monopoly ex- 
citement dictated a state constitution which in its anti-railroad 
features was unique in its extravagance, its disregard of 
property rights and fundamental principles of state authority, 
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of common justice, and all the demands of trade. The consti- 
tution conferred the right to appoint a commission clothed 
with the most despotic powers, and by legislative enactment 
this commission was given complete control of all railroads in 
the state, authority to prohibit discriminations of all kinds, to 
prevent pooling and the increase of rates which had once been 
reduced for purposes of competition, and the specific regula- 
tion of all rates and charges. The provisions of law and the 
decrees of the commission were such as to bankrupt the rail- 
roads if they had been accepted, and as a consequence they 
were defied. The commission soon came to be regarded as a 
failure, and little of the work for which it was appointed was 
carried out. The state constitution provided that the state 
should not be a stockholder of any corporation; the stock- 
holders were made individually responsible for debts and lia- 
bilities, and trustees and directors were individually liable for 
all moneys misappropriated or embezzled during their terms 
of office; corporations were forbidden to engage in any other 
business than that named in their charters, and stock-watering 
was stringently prohibited; the railroad companies were com- 
pelled to keep their books open for inspection; railroad em- 
ployés were prohibited from having any interest in furnishing 
supplies to the company by which they were employed; rail- 
roads which lowered their rates were prohibited from raising 
them; pro rata equal mileage rates were exacted; free passes or 
special rates were prohibited, and discriminations of all kinds 
declared illegal; to the commission was intrusted the power to 
establish freight and passenger rates, to examine books, to 
hear and determine complaints, to prescribe a uniform system 
of accounts, and for the violation of the provisions of this regu- 
latory legislation fines of $20,000 for each offence were pro- 
vided, with fines of not less than $5,000 or imprisonment for 
officials offending. In addition to all this, provision was made 
for heavy damage for individual grievance, and the legislature 
was given general power to increase the stringency of anti-rail- 
road legislation as it might deem necessary. 

The California commission, with its despotic and compre- 
hensive powers, was so entirely unsuccessful as to afford a 
striking example and warning for all time to come. 

The Colorado commission was established in consequence of 
complaints of alleged abuses by the Union Pacific Railroad, 
but, as was the case in the western states, the bounds of 
prudence and wise regulation were overstepped, the great laws 
of trade were disregarded, and popular sentiment declared the 
legislation and the assumed regulation to be detrimental to the 
widespread public interests dependent upon the prosperity and 
extension of the railroad system. 

In Iowa different conditions have been encountered, and a 
very fair degree of success attained by the commission ap- 
pointed in 1878, to succeed one of the most stringent and most 
signally unsuccessful commissions which grew out of the 
granger agitation. The commission has comparatively slight 
powers, which have, as a rule, been wisely e1d beneficially 
exercised. 

Governor Geer, in commending the new commission as a 
useful and efficient one, took occasion to say that the previous 
board and the legislation under which it acted checked the 
development of the railroad system of the state, and injured 
the material interests and welfare of the commonwealth by its 
stringent, arbitrary, and oppressive character. Iowa suffered 
severely for her experiment with granger railroad law. 

Wisconsin paralleled the worst features of the Iowa law, and 
was disturbed for some years by bitter legal contests between 
the railroads and the people, and by much obstruction of trade 
and interference with the industries and interests of the state. 

Minnesota revived promptly and prosperously after the first 
granger movement had reigned and fallen, and substituted for 
its unwise code a simpler and more just system cf railroad 
regulation, but subsequently passed a law containing many 
obnoxious features. 

Ex-Governor Marshall, as railroad commissioner of Minne- 
sota, a few years ago declared in defence of his own cause, that 
the provisions then in force were a total abandonment of all 
the principles of the granger movement; that they authorized 
no attempt to fix rates, no provision for the institution of suits 
in the name of the state, and no imposition of heavy fines. 
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While not blind to the evils existing in the railroad system, 
the commissioner declared that they are largely incidental, and 
beyond legal remedy, many of them more theoretical than 
practical, and in the future more than in the present. 

The legislature of Michigan in 1883-84 gave much considera- 
tion to measures for the regulation of the railroads of that state. 
The legislature, like the Governor and state officials, had been 
elected on an anti-railroad platform. The railroad commis- 
sioner at that time, after a thorough investigation, not presum- 
ably friendly to the railroads, made a report strongly favoring 
conservative action, declaring that state legislation in railroad 
matters frequently aimed at impossible results; that the pro- 
vision for the regulation of rates, and interference with railroad 
business generally, was of very questionable value or expedi- 
ency. The conditions were such that it was, in his opinion, 
not at all certain that the interests of the public and the cor- 
porations would not be best promoted by ieaving the great 
principle of supply and demand to regulate the price of rail- 
road transportation, the same as it does the commodities car- 
ried. If left to regulate itself, as does the question of rates on 
the high seas, only restricted to such reasonable limitations as 
the legislature had obvious authority to impose, and could 
safely provide, he had no doubt that the railread tariffs would 
soon become as nearly uniform, and rates as low throughout 
the country, as the cost of bridging and building, coupled with 
the amount of tonnage to be carried, would justify, commensu- 
rate with a fair return upon the capital invested in the roads. 
Under the comparatively unrestricted system existing in that 
state, he had found little or no dissatisfaction with the situa- 
tion, not a single complaint of discrimination having reached 
his office. The Michigan commissioner has accomplished 
more than the commissions of many other states in securing 
improvements in the physical condition of the railroads, ad- 
vising and virtually compelling the improvement of road-bed 
and mechanical appliances in the interest of safety and the 
comfort of passengers. 

A report upon the operations of the Kansas law says that 
an act for the regulation of railroads in that state, providing 
that the maximum rate for the transportation of passengers 
should be three cents per mile, and for the regulation of freight 
charges, has led to experiments which have done much to 
show how closely allied are the interests of the state with the 
interests of her railroads, and how greatly it is to the interest 
of the state that her railroads should have freedom in their 
commercial operations. 

Illinois, after many experiments, finally attained more than 
the avera~> degree of success with a commission to which con- 
siderab’ * ersareintrusted. Many alleged abuses have been 
correcteu, and, after a series of contests, the recent reports of 
the commission declare that little difficulty is now encountered, 
and that the decisions are quite generally and readily accepted. 

Before the Senate investigating committee on interstate com- 
merce in 1885, Henry V. Poor said that in the matter of ac- 
quiring and distributing information concerning the operations 
of railroads, state boards of railroad commissioners were doing 
a great deal of excellent work, but their powers are to a great 
extent, or should be, advisory. They are not, nor should they 
be, legal tribunals. Nearly all the states have or are instituting 
commissions. All the states should have such boards working 
harmoniously and prudently to the same end. Rapid progress 
in prosperity and judicious railroad regulation would be the 
result, and one state would benefit by the experience of 
another, and all communities and all interests would learn 
that what was best for one would be best for all. 

Of late the belief that state commissions are of real value 
and importance appears to have become more general. 

The Massachusetts commissioners, in response to a call of 
the New York Chamber of Commerce, in or about 1881, vigor- 
ously defended the usefulness and importance of state com- 
missions, the principles underlying them, and the work which 
they could accomplish. The commission maintained that 
there was no doubt that railroads should be compelled to treat 
all shippers with equality under like circumstances; that local 
and personal discriminations should be prevented by state laws 
under heavy penalties, and that such laws were best enforced 
when a railroad commission existed in each state to investigate 
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charges of discrimination, bring public opinion to bear upon | 
offending corporations and institute prosecutions in the courts. 
It was not consistent with the public welfare or rights of citi- 
zens to allow railroad managers to decide what persons should 
be favored and what places developed by discriminating rates. 
Legislatures never intended to place such enormous power in 
the hands of corporations. It might be doubted whether legis- 
latures had constitutional authority to delegate such power. 

The commission did not believe that a fixed limit could be 
placed in advance in the charges of railroads, the rule which 
would be right in one case doing injustice in another. 

A review of all state legislation growing out of the granger 
movement shows that in every instance the efforts to regulate 
railroad business were overdone, that the legislatures were in- 
competent for the work attempted, and that entire communities 
suffered for the evil inflicted upon the railroads. Throughout 
the west and north-west it may be said that more evil than 
good has been done by the reckless and injudicious attempts 
at railroad regulation by law, and in almost every state 
this has been so fully acknowledged that the early experi- 
ments have been abandoned and more conservative principles 
adopted in their place. Wherever, as in California, the au- 
thority conferred upon the commissioners has been in response 
to an extravagant anti-railroad sentiment, and has gone to un- 
reasonable length, it has been nullified either by shrewd 
evasion or bold defiance on the part of the railroads, or by 
popular consent. Throughout, the plaintive cry has gone up 
that the tendency of much of the railroad legislation was to 
restrict and discourage where encouragement was needed, and 
that a vast proportion of what was attempted with the avowed 
purpose of protecting the rights of shippers against railroads 
was in fact injurious to the interests of shippers and the com- 
munities in which they lived. 

Some idea of the uncertain conditions which railroads have 
been obliged to accept may be obtained from a review of the 
enactments in various states during any month or week of 
recent years when a considerable number of state legislatures 
were in session. It has not been unusual that during a single 
week a dozen or a score of states adopted some new law, or 
some important modification of existing laws affecting railroad 
matters. 

In 1885, at Springfield, Dlinois, an important step was taken 
in the history of state railroad commissions in the first efforts 
to organize a national convention of railroad state commis- 
sioners. Prompted by a provision of the Alabama statute di- 
recting the commission of that state to consult with other 
states, efforts were made through this means to’#rmonize 
state legislation, and to secure a mutual interchanh of views 
at annual conventions. It cannot be said that very much was 
accomplished by these national conferences, as issues of state 
rights and wide differences of opinion on almost all subjects 
interfered with harmonious action. It was, however, demon- 
strated in several instances that the opinion of a majority of 
the delegates was that stringent, arbitrary, and specific pro- 
visions of law governing rates and railroad management were 
inexpedient and inefficient. This national organization made 
considerable effort to harmonize the methods of railroad regu- 
lation in the various states, but conceded that such efforts as 
were being made often led to confusion, and were not infre- 
quently accompanied by injurious effects. During 1887 the 
objects aimed at by this national organization of state commis- 


sions have been to some extent attained by the organization of 
the interstate-commerce commission, authorized by an act of 
Congress, which represents the first important effort to regu- 
late all railway operations that extend from one state into 
another state by the Federal or National government. 


NEW METHOD OF ORGANIZING RAILWAY COMMISSIONS. 


A proposed new method of organizing railway commissions 
is represented by a bill introduced in the British Parliament in 
1887, which contemplates an alliance with the judicial authori- 
ties in such a manner that the commission proper can practi- 
cally do nothing of importance without the approval of a judge 
of high standing. On the other hand, all the judges of the 
country can occasionally be pressed into temporary service as 
adjuncts of the commission, when questions arise in their re- 
spective districts. 

The permanent commission is to consist of two appointed 
comunissioners, one of whom is to be experienced in railway 
business, and a third ex officio judicial commissioner, who is to 
be, in England, the Lord Chancellor, in Scotland, the Lord 
President of the Court of Sessions, and in Ireland, the Lord 
Chancellor of Ireland. Neither of these ex officio commis- 
sioners is to be required to attend proceedings in any part of 
the United Kingdom except that for which he is nominated, 
as stated above. They are also empowered to transact the 
duties that will devolve upon them, either by personal attend- 
ance or through such judges as they may deputize, and the 
latter course will presumably be frequently pursued if the bill 
becomes a law. 

The clause relating to this subject says: “For the purpose of 
the attendance of the ex officio commissioners, regulations shall 
be made from time to time by the Lord Chancellor, the Lord 
President of the Court of Sessions, and the Lord Chancellor of 
Treland, respectively, in communication with the ex officio com- 
missioners for England, Scotland, or Ireland, as the case may 
be, as to the arrangements for securing their attendance, as to 
the times and place of sitting in each case, and otherwise for 
the convenient and speedy hearing thereof. Such regulations 
may provide for the attendance at any case of any other judge, 
either at the assizes or otherwise, where it may be convenient 
to the parties that the case should be so heard, or where the 
ex officio judge is unable to sit and hear the same, or there is no 
ex officio judge for the time being assigned, and such judge shall 
for the purpose of such case be an ex officio commissioner.” 

In regard to the relative position of the appointed commis- 
sioners and their judicial coadjutors the bill says ‘not less than 
three commissioners shall attend at the hearing of any case, 
and the ea officio commissioner shall preside, and his opinion 
upon any question of law shall prevail.” 

This form of organization apparently places the commission 
entirely under the control of the existing judges in matters 
relating to interpretations of the law or the bearing of enact- 
ments upon such cases as are presented. 

In view of the frequency with which legal questions of great 
importance arise in connection with the controversies in which 
railways are involved, and the probability of appeals from a 
commission to the courts when commissioners make rulings 
which are considered illegal, the plan posseses advantages that 
are worthy of consideration in connection with any attempt 
that may be made to reorganize any of the numerous railway 
commissions of the United States. 
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FALSE PRINCIPLES OF 


NUMBER of the failures of legislative efforts to regulate 
railway operations are due to the fact that they were 
based on false principles. One of the most mischievous is the 
assumption that all charges for transportation are in the na- 
ture of a tax, which it is the duty of legislators or railway com- 
missioners to reduce to the lowest attainable limit, for the 
purpose of promoting the prosperity of all classes not closely 
identified with railway companies as employés or as investors 
in their securities. This theory practically places transporta- 
tion agencies in an attitude of actual or relative antagonism to 
the main body of the people. One of the clearest statements 
of it ever made is embraced in the following extract from the 
second annual report (1871) of the board of railway commis- 
sioners of Massachusctts: “The commissioners base their in- 
vestigations and all their economical conclusions on this prin- 
ciple: All sums exacted from the community for transportation, 
whether of persons or of property, constitute an exaction in the 
nature of a taz, just as much a tax as water rates, or the assess- 
ments on property, or the tariff duties on imports. That it is 
wholly, or in fact, a necessary tax, one which can at most only 
be reduced to a certain point, but never abolished, this, in no 
degree, affects the principle. It is still a tax, adding in itself 
nothing to the intrinsic character of property, nor affecting the 
condition of persons, but simply moving the one or the other 
from point to point. The reduction of this tax to the lowest 
possible amount paid for the greatest possible service rendered, 
always observing, of course, the precepts of good faith and the 
conditions of a sound railroad system, this must be the great 
object the commissioners always retain in view.” 

This frank and forcible avowal of one of the most intelligent 
of the state commissions, after the commencement of their 
labors, presumably explains the leading motive or principle of 
action which animated sundry other railway commissioners or 
legislative bodies in their attempts to discharge duties analo- 
gous to those assumed by the Massachusetts commission. The 
real nature of transportation labors, therefore, appears to pos- 
sess sufficient importance, in connection with the controversies 
that have arisen, to justify a brief reference to this subject. No 
fact in modern industrial history is more evident or better 
established than that American railways have effected enor- 
mous reductions in freight charges since 1871, and most of 
these reductions have arisen from other causes than legislative 
regulations, but if it is true that such charges are of the nature 
of a tax, there would be reasons for governmental efforts to 
enforce restrictions, which do not exist if the views stated 
below are correct. 


RAILWAYS NOT TAX GATHERERS, 


It is a common thing for advocates of repressive laws to 
denounce railways as tax gatherers, and to speak of all charges 
for transportation as taxes. It is generally popular and often 
just and wise to reduce taxation. Governments tax but they 
do not produce. The working forces of a country produce but 
they do not tax. A confusion of ideas and expressions has 
sprung up in regard to the proper classification of transporta- 
tion charges, which has partly arisen from the fact that under 
old systems a considerable portion of the cost of freight move- 
ments was defrayed by taxation, and might, therefore, with 
propriety be termed a tax. When township, county, or state 
authorities open a road, and provide the cost of construction 
and maintenance by levying a tax upon the inhabitants of the 
district benefited, the part of the transportation charges over 
such a road which is represented by the benefits derived from 
its use, may be considered a tax. The part of the actual cost 
of transportation over the New York canals, which is repre- 
sented by the interest on the sum required to construct them 
and the charges for keeping them in repair, being defrayed by 
the main body of the people of that state, may be considered 
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taxation. But it is scarely correct to say that the sum charged 
by boatmen for their services and the use of their boats, in 
conveying grain from Buffalo to New York is a tax, and it is 
scarcely to be expected that any national or state legislators 
would base interference with, or regulation of, the charges 
made by farmers for hauling freight over common roads from 
one point to another, on the ground that their bills for such 
labors were substantially taxation. In brief, some portions or 
items of some transportation charges may, with a certain 
degree of propriety, be called taxes, but such a phrase is not 
justly applicable to any of the railway movements, except, in 
a small degree, to those made upon the comparatively few 
existing lines that have been materially aided, financially, by 
state appropriations or by Federal land grants and money 
subsidies. In a broad sense, and speaking of the principal 
portions of the railway system now existing, it differs radically 
from preceding methods of transportation in the fact that no 
important part of the charges imposed by it partake of the 
nature of taxation. It is an essential element of a tax that it 
should be a rate or sum of money assessed on the person or 
property of the citizen by a government for public use. Ifthe 
word is used in any other sense it can be applied to any expend- 
iture with quite as much propriety as to freight charges, and 
when such a latitudinarian meaning is adopted the phrase 
ceases to have an offensive application, or to possess any 
special pertinency whatever in connection with the discussion 
of railroad questions. 


RAILWAYS AS PRODUCERS. 


In view of some of the theories advocated, and the attempts 
made from time to time to produce the impression that 
railways necessarily occupy a position antagonistic, in its in- 
herent characteristics, to that of the general public, it is de- 
sirable that their position as producers should be fully under- 
stood. Little or none of the debateable legislation proposed 
or perfected aimed at affecting them simply in their position 
as owners of lines over which freight is forwarded. The ob- 
jective point was usually railways in their joint or double func- 
tion, as the owners or controllers of such lines, who were en- 
gaged in the business of common carriers. To prove that the 
standard railway labors are essentially productive, and not 
mere tax-gathering, it is only necessary to present the views of 
some of the leading authors on political economy on that 
subject: — 

John Stuart Mill, the greatest of modern English political 
economists, in defining production, states that its requisites are 
“labor and appropriate natural objects;” that labor in the phy- 
sical world “is always and solely employed in putting objects 
in motion; the properties of matter, the laws of nature do the 
rest. This one operation of putting things into fit 
places, and being acted upon by their own internal forces and 
by those residing in other natural objects is all that man can do 
with matter. He only moves one thing to or from another. 
He moves a seed into the ground and the natural forces of 
vegetation produce in succession a root, a stem, leaves, flowers, 
and fruit.” Mr. Mill shows, by a number of illustrations, that 
transportation, of one kind or another, lies at the root of all produc- 
tion; and if you take away from men’s labors that portion which 
consists in the movement of various inanimate objects from one 
point to another, there would be absolutely nothing productive left. 

In a specific enumeration of the various classes of agents 
engaged in production, Mr. Mill distinctly enumerates trans- 
porters in the following extract:— 

“There is a very great amount of labor employed, not in 
bringing the product into existence, but in rendering it, when 
in existence, accessible to those for whose use it is intended. 
Many important classes of laborers find their sole employment 
in some function of this kind. There is, first, the whole class 
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of carriers, by land or water, muleteers, wagoners, bargemen, 
sailors, wharfmen, coal heavers, porters, railway establishments, 
and the like. Next, there are the constructors of all the im- 
plements of transport, ships, barges, carts, locomotives, &c., to 
which must be added roads, canals, and railways.” 

American authors on political economy, although differing 
widely on many topics from the English writers, substantially 
agree with Mr. Mill in reference to the point under discussion. 

Dr. William Elder, in Questions of the Day, Economic and 
Social, published in 1871, says: “Change of form, including a 
change of properties and change of place, are both included in 
the word production. Ore or coal or lime delivered at the pit’s 
mouth are produced. The ore and coal and lime being put 
through the furnace, iron, by change of form, is produced. 
The iron transported to a distant market is there, by change of 
place, produced. By the change of form utility is subserved. 
By the change of place use is effected.” 


Henry C. Carey, in his work on the principles of political. 


economy, published in 1887, also enunciates doctrines which 
distinctly rank transporters as producers. After saying that 
“to produce may, therefore, be defined to be to occasion an 
alteration in the condition of existing particles of matter, by 
which that matter may be rendered more useful or agreeable 
than in its present state,” he procceds to illustrate this doctrine 
by showing who can be classed as producers of tea grown in 
the interior of China, and subsequently consumed in New York 
or Liverpool, and he classes among these producers “the per- 
sons employed in its transportation,” and “the master and 
sailors of the vessel by which it is transported” from the place 
where it is grown to the place where it is consumed. 

The direct influence exercised by railways in stimulating pro- 
duction, and in rendering available natural resources of im- 
mense magnitude, is particularly noticeable in the United 
States. A large proportion of the agricultural and min- 
ing districts of this country owe their existence as im- 
portant centres of production to the extension of railways. 
The land-grant railways have hastened the occupation and 
cultivation of new lands, and there are to-day millions of citi- 
zens living on homesteads in young territories and states who 
would never have sought their present locations, and never 
developed the latent resources of the soil they are now tilling, 
if railways had not established the convenient existing systems 
of transportation. This process is continually progressing in 
conjunction with the analogous movement of steadily reducing 
the average rates for moving freight per ton per mile, as traffic 
accumulates and terminal facitities are improved, and each of 
these advancing strides has an immense influence in enlarging 
the effectiveness of the railways as one of the greatest of the co- 
workers in production. 

The vast movement of agricultural produce from interior 
portions of this country to the seaboard, and thence to foreign 
countries, could never have assumed its present proportions 
without railway assistance, and in the absence of the opportu- 
nities for obtaining foreign markets which railway extensions 
have furnished, the most powerful of the incentives to a large 
proportion of the productive agricultural energy of the United 
States would not now exist. 

In connection with the bulky metals and minerals, trans- 
portation forms as indispensable an agent of production as in 
the movement of agricultural staples over the long distances 
which usually intervene between the point of growth and the 
point of consumption. 

Throughout the whole range of its labors as a freight carrier 
the true position of the railway is that ef a prominent factor in 
the great work of production. Whatever theories may prevail 
on the subject, this fact is always recognized when a railway is 
projected, and it is only forgotten or ignored when disputes 
spring up between various classes of producers relating to their 
respective shares of the sum derived from the consumer. 

Some acrimonious controversies would be wholly avoided if 
the fundamental truth was recognized that all producers 
are transporters and all transporters are producers. There is 
no act or form of production effected or superintended by 
human agencies which does not consist in placing elementary 
bodies in new relations by moving them from one point to 
another, and subjecting them to diverse manipulations; and 


after the preliminary movements in the mine, field, or factory 
are completed, it is just as much a part of the process of pro- 
duction to convey the finished fabric to the point of consump- 
tion as it was to move ore to the furnace, or pig iron to 
the mill, or grain from the harvest field to the barn. Few 
or none will deny that all the freight movements which 
precede the completion of a finished article are part of the 
cost of its production, but it is not so generally understood that _ 
the cost of conveyance to the point of consumption is also 
part of the cost of production, so far as the trade at that par- 
ticular point is concerned. 

The manufacturer of New England who wishes to compete 
with a rival establishment located at Chicago or St. Louis must 
see that his western customer does not suffer by a continuance 
of his old trade connections. The farmer living west of the 
Mississippi who wishes to sell his corn, wheat, pork, or live 
stock in England must make it the interest of the English 
consumer to buy his products. If his business consists mainly 
in raising produce for a foreign market, and one of the greatest 
obstacles to be surmounted is the transportation overland for a 
distance of a thousand miles, the railway lines that perform 
this portion of the requisite labor, are practically and theoreti- 
cally fellow-producers. The idea is fallacious that the farmer 
and the railway company stand on a radically different footing 
in reference to the nature of their avocations, and that this 
difference is so vital that governments should arbitrarily pre- 
scribe the share of compensation which each of the parties 
concerned in the enterprise of raising and delivering produce 
in a distant market should receive. The laws of trade are 
better regulators of such affairs than legislative bodies or goy- 
ernment officials. Railway companies are not only manufac- 
turers of transportation who are compelled to employ very 
expensive and complicated aids and agencies, but they are also 
joint producers with all the farmers, planters, miners, lumber- 
men, and manufacturers who need their services in reaching 
distant markets. 


FREEDOM OF CONTRACT AND LAWS OF TRADE. 


Other principles sometimes violated in attempts at railway. 
regulation, to an extent scarcely warranted, relate to the range 
which should be left for all citizens who risk their money in 
useful but perilous enterprises for the freedom to make such 
business arrangements as may from time to time be found ad- 
vantageous or absolutely necessary for the successful manage- 
ment of their affairs. The restrictions placed upon all com- 
mon carriers by common-law requirements constantly exercise 
a restraining power of varying significance. The pivotal points 
of many disputes hinge on the extent to which the efficiency 
of the common-law requirements shall be increased by new 
enactments, and sometimes measures are proposed which would 
abolish all remaining vestiges of freedom of contract, and doom 
companies to hopeless bankruptcy, in view of the exigencies to 
which they are subjected by inexorable laws of trade. A con- 
siderable degree of freedom is necessary to secure the best re- 
sults. If the national and local statesmen of this country had 
undertaken, at all stages of transportation development, to 
apply such rigid regulations as are frequently proposed, to the 
schemes that have materialized, or if they had used the powers 
of the nation and the respective states to create all the exten- 
sive systems that were to be tolerated, it can scarcely be con- 
tended that the net results would have been as satisfactory as 
those which were actually attained. The probabilities point 
strongly in the opposite direction, and if the outcome of govern- 
mental efforts to plan and execute afford a fair indication of what 
would have occurred if they had monopolized all such under- 
takings, the existing state of things would be deplorable. The 
manacled man may not become a thief or a murderer, but it 
will be impossible for him to attain the highest possible degree 
of usefulness as a citizen. The plea for a reasonable degree 
of freedom was forcibly expressed in the following extract from 
views announced by Judge Cooley, head of interstate-commerce 
commission in 1887, a few years before he received that ap- 
pointment:— 

“The railroad ought to be considered, and ought to be made, 
the convenient and accommodating servant of the public, ex- 
isting to do its will; but the public will that is to be served 
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ought to be a just and reasonable will, and should demand 
nothing which the owners of railroad lines had no reason to antic- 
pate when they invested their money in this species of property, and 
which they cannot, therefore, be said to have bargained for. To 
deny the railroads reasonable compensation, to cripple and 
hamper them by needless and vexatious legislation, to load them 
down with unreasonable burdens, will appear as impolitic from 
the standpoint of public interest as it would be for an employer 
to put his servant on short allowance, or to compel him to carry 
weight at his labor.” 
LOGIC OF TRANSPORTATION DEVELOPMENT. 

It is obvious that the extensive experience furnished by the 
rapid advance of many sections of the country from the lowest 
to the highest stages of transportation development should 
have furnished instructive indications of the nature of the 
legislative methods that have either advanced or retarded the 
improvements which are indispensable and vital elements of 
progression, One of the lessons is that the main portion of 
the country has obtained its principal improvements chiefly 
through corporate efforts, or in other words, that it is by the 
labors of turnpike, bridge, cana!, railway, and steamboat or 
steamship companies, rather than by labors of governments or 
single individuals, that the bulk of the forward movements 
have been made. At the same time legislation of one kind or 
another has been a necessary preliminary or adjunct of all 
corporate movements, and in a number of instances consider- 


able governmental advances have been made for the purpose 
of either constructing to the point of completion some classes 
of useful works or of affording useful aid to works undertaken 
by private companies. Many intricate questions relating to 
the best methods of attaining desirable results in transporta- 
tion matters have been practically solved by an approximate 
degree of uniformity in the outcome of extensive tests in the 
stern school of experience. Much has been learned of the 
general drift of affairs when governments undertake to con- 
struct canals, or to build and operate railways on their own 
account, or when the United States, any of the common- 
wealths, or cities, counties, or towns, became supporters of 
company projects. 

A variety of conflicting policies or 
have been applied to the operations of transporting com- 
panies. Any one who aspires to the honor of becoming a 
leader in directing legislation on such subjects might pre- 
sumably learn useful lessons from familiarity with the diverse 
results hitherto attained; and such information ought to 
furnish one of the most important general guides to those 
who are in doubt about the best course to be pursued in 
such new emergencies or exigencies as may arise. It would 
certainly be better and more creditable to all concerned if the 
people could be assured of decisions based on such knowledge, 
than if the legislative enactments relating to such subjects 


systems of regulation 


were the offspring of chance or articles of merchandise. 
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T was obviously impossible for state legislatures to establish 
regulations of considerable significance applicable to 
railway movements extending from one commonwealth to 
another, on account of a lack of legal authority to interfere 
materially with interstate commerce. Yet it has always been 
extensive movements, such as those which represent the for- 
warding of freight from the Mississippi valley to the Atlantic 
seaboard, which stood in special need of restraints upon reck- 
less competition. As Congress never acted on this subject 
before it passed the interstate law of 1887, providing for the 
appointment of a commission, and prescribing sundry rules, 
some of which are of a kind “more honored in the breach 
than in the observance,” it was formerly impossible to do any- 
thing of considerable significance unless it was done by the 
voluntary action of companies engaged in competitive traffic. 
They commenced this gigantic undertaking on a compre- 
hensive scale at an early stage of the eighth decade, and con- 
tinued their efforts, under numerous disadvantages and dis- 
couragements, one of the most serious of which was the lack 
of legal methods for enforcing agreements made from time to 
time, to an extent that renders their associated labors one of 
the most important features of modern American railway 
history. 

It is universally conceded that something should be done to 
regulate interstate commerce. The states cannot act effect- 
ually. Congress before 1887 did not act at all, and then passed 
a law which was not entirely satisfactory to advocates of any 
system or representatives of any interest, and the efforts to 
do for themselves and the communities they serve what should 
presumably be done represent a strange intermingling of fail- 
ures and successes, chiefly because the unanimous and con- 
tinuous consent of all companies participating in a given class 
of competitive traffic is necessary to secure the complete effi- 
ciency of any confederation that may be formed or any pool- 
ing arrangements that may be devised. All voluntary railway 
associations, which are not legally authorized and sustained by 
explicit lawful methods for enforcing such agreements as they 
make from time to time, necessarily labor under disadvantages 
similar to those which rendered the Polish diet one of the most 
unfortunate of parliamentary tribunals, inasmuch as the unani- 


mous consent of the members was necessary to secure a bind- 
ing decision. 

In other countries difficulties similar in character, but infi- 
nitely less intricate than those prevailing here, have been 
practically solved by the simple process of making such com- 
pacts of competing lines or confederations of rival railway 
companies as are fully approved by competent authority en- 
forcible in the courts. Corresponding action here would proba- 
bly furnish a remedy for a large proportion of the troubles 
developed in the United States, and perhaps for all that-are 
preventible by laws or other means now known. Yet this is 
precisely the one thing which is never seriously advocated in 
Congress, and the clause of the interstate-commerce act of 1887 
which forbids money pools took strong ground in the opposite 
direction by materially increasing the obstacles: to effective 
voluntary action on the part of the companies that have en- 
deavored to form confederations. 

In general terms it may be said that nearly all classes of 
traffic for which a considerable number of railway companies 
have actively competed, have been pooled, and are now (1887) 
pooled, under various systems, which have been attended with 
varying degrees of success, and subjected, from time to time 
to interruptions or interregnums of short or long duration and 
to violations of compacts which meant much or little. The 
only law of American railroading continuously applicable to 
competitive traffic is 


THE LAW OF COMPETITION. 


It is always in force, always actively influencing the action 
of numerous companies, whether pooling arrangements are 
ostensibly adhered to or openly disregarded. Itisa great mis- 
take to suppose that effective pooling destroys or prevents 
competition. In sundry ways competition may be exception- 
ally active during periods when compacts are apparently ad- 
hered to with an unusual degree of fidelity. No company 
knows how long an agreement may be effective, and all rival 
lines endeavor to establish the best practical safeguards against 
a renewal of energetic strifes, and to create a favorable record 
in the matter of amount of business transacted, which can be 
advantageously used in controversies relating to the apportion- 
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ment of traffic which are of comparatively frequent occur- 
rence. It may be considered a demonstrated fact that con- 
federations cannot prevent or destroy competition, and that 
their principal effect is to subject it to some sort of restraint or 
regulation. 

This will be apparent to all who give due heed to the prin- 
ciple or theory on which all important pooling arrangements 


relating to the division of traffic have been based. A number of 
lines use every possible effort to secure the largest attainable 
share of the competitive traffic originating at or between given 
points. After a succession of struggles, extending over a series 
of years, the percentage obtainable by each line is approxi- 
mately ascertained. The most vital feature’of the pool is an 
agreement that prescribed rates shall be maintained by all the 
companies, that each shall be allowed to obtain or transact an 
amount of business corresponding as closely as possible with 
the allotted percentage, and that if any company obtains more 
than its allotted percentage the profits derived from such ex- 
cess shall be paid over to the company or companies that have 
failed to obtain an amount of business corresponding with their 
allotment. The end constantly kept in view was to take from 
all the companies concerned, as far as possible, all incentives 
to rate cutting, by putting in force a system under which no 
company could increase its profits during a given period by in- 
creasing, beyond its allotment, the amount of its competitive 
business originating at the point or points to which the pool 
related, and no company could lose net revenue by failure to 
obtain a percentage of the total business equivalent to its 
allotment. 

The pivotal point of such arrangements necessarily was the 
allotment of percentages, and as they were avowedly subject to 
change from time to time, whenever any company could fur- 
nish satisfactory evidence of its ability to obtain, in a desperate 
and mutually injurious conflict, a larger amount of business 
than had been awarded to it, an incentive to active competi- 
tive exertions was always furnished by this fact, even during 
eras of the closest adherence to the letter and spirit of pooling 
arrangements. When there was nothing to compete for, rank 
in the matter of claim to a share of business awarded at the 
next allotment invariably supplied an incentive to earnest 
struggles. The idea has been widely disseminated that pooling 
necessarily annihilated competition, but it is too deeply inter- 
woyen with the entire framework of the American railroad 
system to be extinguished either by confederations or anything 
short of such absolute identity of interests as is produced by 


permanent or protracted consolidations. 

Various methods have been tried for the purpose of accom- 
plishing the leading object of pools, which ‘are to enable the 
companies transacting the business leading to or from given 
points under conditions that will enable them to extract a 
profit from such business, instead of continuing to conduct it 
at rates which entail a loss. 


THE ANTHRACITE COAL COMBINATION. 


The first important combination was formed by the lines 
engaged in the transportation of anthracite coal. It differed 
materially from all others in the fact that a leading object in 
view was to maintain a remunerative price for that important 
product, mainly by an agreement intended to restrict the out- 
put, and to divide between the carriers, which were at the 
same time deeply interested in mining operations, the total 
amount of competitive traffic in accordance with agreed per- 
centages. p 

The first compact was formed as a protection against ruinous 
competition. It continued in force from December 1st, 1872, to 
August, 1876. During its continuance the prices of coal were 
not excessive, but after its disruption the rates of transporta- 
tion from the mines, as well as the price of coal, again fell to a 
ruinously low standard, Several of the companies were unable 
to declare dividends, one went into the hands of a receiver, and 
another was obliged to obtain from its creditors an extension 
of time for the payment of debts. On January Ist, 1878, a 
second combination went into effect, and continued until the 
close of that year. The allotment of percentages was as fol- 
lows:— | 
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Tbe nj EAN B OV ara votacsl stots lassie (a s)o ss o1s ne srenecseiecis os eine Asdsanads 19.750 
CenpraliGiiNewmerseys--catavorest ernst cre south rastes oeeeciee 12.905 
Delaware, Lackawanna and Western...........ecscsceccocees 12.750 
Delawarerandudsonesce taste scares hee eae ate ee eae 12.480 
Fennsylvamiavsmwecen ast se oe oak oes a oeeeene Sense O20 
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This arrangement continued in force until December 31st, 
1878, when a disruption occurred, mainly in consequence of a 
refusal of one of the companies to accept terms agreed upon 
by the other companies. 

During most of the years from 1878 to 1887 similar compacts 
were in force, to a certain extent, but they were scarcely ever 
fully effective, although they did much to check excessive pro- 
duction, partly on account of a refusal of one of the companies 
concerned, the Pennsylvania Railroad Company, to enter into 
a combination which had for its object the restriction of the 
production of coal, and partly on account of various dissen- 
sions and legal hostilities. 


THE EVENER SYSTEM, APPLIED TO LIVE STOCK AND PETROLEUM. 


As was to be expected, one of the first experiments made in 
connection with the pooling of freight which railway compa- 
nies did not produce, was decidedly unsatisfactory in some of 
its workings to sundry interests, encountered severe criticisms, 
and perhaps elicited the bitterest attacks that have ever been 
made upon American railways. This method was popularly 
known as the evener system, and it was applied principally to 
live stock and petroleum traffic. The “cattle eveners pool” 
was organized in 1875, for the purpose of terminating a pro- 
tracted contest between trunk lines and connections extending 
from Chicago to Boston, New York, Philadelphia, and Balti- 
more, which had frequently led to the transportation of live 
stock at rates far below the actual cost of such movements. 
The plan adopted consisted first, in an agreenient between the 
rival companies in regard to a division of the traffic, or the 
percentage of the total amount of business which each com- 
pany should transact. The next step, according to one ac- 
count, was entering into “an arrangement with an association 
of certain of the principal shippers, who agreed to direct their 
shipments in such manner as to insure to each company its 
allotted share of the traffic, or, in other words, to keep the 
number of cattle shipped over each particular road embraced 
in the pool even with, or equal to, the percentage agreed upon 
as the share of that road. These shippers were, therefore, 
known as ‘eveners.’ In consideration of the services per- 
formed by the eveners, they were allowed a rebate not only 
upon shipments made by themselves, but also upon all cattle 
shipped by other parties to other places east of Chicago. This 
arrangement gave them a great advantage over all other 
shippers, and thus tended to create a monopoly of the busi- 
ness. The scheme met with strenuous and determined opposi- 
tion, and it was abandoned by the railroad companies in the 
spring of 1879,” since which period live stock has been trans- 
ported under regulations similar to those pertaining to other 
classes of traffic. 

The evener system was also adopted in connection with the 
transportation of petroleum from the producing regions in 
Pennsylvania to seaboard and other points at which consider- 
able quantities of petroleum were refined, for several years 
before the extensive pipe lines were constructed through which 
the bulk of the crude petroleum is now forwarded to distant 
refining points, The Standard Oil Company acted as evener 
under conditions similar to those already described relating to 
live-stock traffic, and it received as a compensation for its 
division of business between the competing lines, in accord- 
ance with agreed percentages, special advantages, in the matter 
of rates, corresponding to those granted to the cattle eveners. 

It is scarcely necessary to add that the method thus briefly 
described forms no part whatever of the main portion of the 
railway pooling systems of the country. It is only applicable 
to special descriptions of products of which large quantities are 
moved, and has been practically and, probably, permanently 
abandoned even in relation to them. It represents a device of 
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a transition period, when desperate remedies were applied to 
desperate diseases. Some of the antagonisms it provoked were 
peculiarly virulent, protracted, and influential. The initiatory 
steps, which finally resulted in the passage of the interstate- 
commerce law of 1887, or more particularly those features of 
it which originated-in the House of Representatives at Wash- 
ington, were based on efforts to prevent by law the application 
of the evener system to the transportation of petroleum. 

The first vigorous effort to establish a confederation or pool- 
ing combination, applicable to all classes of business, and re- 
quiring for its successful operation the support of a consider- 
able number of lines, was commenced in December, 1878, by 
four roads connecting Atlanta, Georgia, with the seaboard, 
which soon secured the co-operation of numerous lines subse- 
quently combined under the title of 


THE SOUTHERN RAILWAY AND STEAMSHIP ASSOCIATION. 


In the fall of 1875 a definite revised agreement was signed 
by representatives of the following railroad lines, viz.: Western 
and Atlantic; Central of Georgia; South-western; Savannah, 
Griffin and North Alabama; Mobile and Girard; Augusta and 
Savannah; Eatonton branch, Georgia; South Carolina, Rich- 
mond and Danville; Piedmont; North Carolina; Atlanta and 
Richmond Air Line; Memphis and Charleston; East Tennessee, 
Virginia and Georgia; Western, of Alabama; Montgomery and 
Eufaula; Wilmington, Columbia and Augusta; Charlotte, Co- 
lumbia and Augusta; Wilmington and Weldon; South and 
North Alabama; Nashville, Chattanooga and St. Louis; and the 
following steamship companies, viz.: Ocean Steamship Com- 
pany, of Savannah; Philadelphia and Southern Mail Steamship 
Company; New York and Charleston steamship lines. In 1879 
it was reported that this organization had been joined by forty 
railroad companies and a number of coastwise steamer lines. 
Jn the early portion of 1887 the companies participating and 
officers were reported as follows: Virgil Powers, general commis- 
sioner, Atlanta, Georgia; Charles A. Sindall, secretary, Atlanta, 
Georgia; Milo 8. Freeman, auditor, Atlanta, Georgia; E. T. 
Hughes, general agent, 291 Broadway, New York; arbitrators, 
John Screven, of Georgia; Theo. H. Carter, of Virginia; E. B. 
Sibley, of Missouri; Atlanta and West Point; Baltimore and 
Richmond Steamship Company; Boston and Savannah Steam- 
ship Company; Central Railroad and Banking Comrany, of 
Georgia; Charleston and Savannah; Charlotte, Columbia and 
Augusta; Cincinnati, New Orleans and Texas Pacific; Columbia 
and Greenville; Clyde New York steamship lines; East Ten- 
nessee, Virginia and Georgia; Georgia Railroad and Banking 
Company; Louisville and Nashville; Memphis and Charleston; 
Merchants’ and Miners’ Transportation Company; Mobile and 
Girard; Mobile and Montgomery; Montgomery and Eufaula; 
Nashville, Chattanooga and St. Louis; New York and Charles- 
ton Steamship Company; Norfolk and Western; Ocean Steam- 
ship Company; Old Dominion Steamship Company; Port Royal 
and Augusta; Richmond and Danville; Rome; Savannah, 
Florida and Western; Savannah, Griffin and North Alabama; 
Seaboard and Roanoke; South Carolina; South and North Ala- 
bama; Vicksburg and Meridian; Western and Atlantic; Western, 
of Alabama; Wilmington and Weldon; Wilmington, Columbia 
and Augusta, 

In a comparatively short time after the Southern Railway 
and Steamship Association was in successful operation, several 
other organizations of a similar character were formed for the 
purpose of attempting to regulate the competitive transporta- 
tion movements of other sections, until finally they practically 
embraced within their membership all the important compe- 
titive roads of the country. 


TRUNK-LINE COMMISSION AND CENTRAL TRAFFIC ASSOCIATION, 


An arrangement was perfected in July, 1877, under the guid- 
ance of Albert Fink, by which a damaging contest between the 
east and west trunk lines was terminated, and the initial steps 
taken for the establishment of the association controlling com- 
petitive traffic between western and north-western states and 
the Atlantic seaboard. In the amount of business subject to 
supervision and magnitude of the railway interests involved 
this was the most important association formed in the United 
States. It was subjected to numerous vicissitudes and periods 


of extensive rate-cutting, one of the most important of which 
was terminated by an important new contract of the trunk: 
lines, made in November, 1885. Despite many difficulties, its 
operations gradually expanded, until, at the time of the passage 
of the interstate-commerce act, in 1887, its officers, actively 
participating lines, and sub-divisions had attained the magni- 
tude indicated by the following official list:— 
Trunk-Line Commission. 

Albert Fink, commissioner, 346 Broadway, New York; N 
Guilford, commissioner (freight department), 346 Broadway, 
New York; 8S. F. Pierson, commissioner (passenger depart- 
ment), 846 Broadway, New York; C. W. Bullen, secretary 
(freight department), 346 Broadway, New York; William Flem- 
ing, secretary (passenger department), 346 Broadway, New 
York; H. C. Blye, general agent, 846 Broadway, New York. 

Joint Executive Committee. 


Albert Fink, chairman; 8. F. Pierson, vice-chairman (passen- 
ger department); C. W. Bullen, secretary (freight department); 
H. C. Blyc, general agent, 346 Broadway, New York; Allegheny 
Valley; Baltimore and Ohio; Boston and Albany; Boston, Hoosac 
Tunnel and Western; Buffalo, New York and Philadelphia; 
Chicago and Alton; Chicago and Atlantic; Chicago and Grand 
Trunk; Chicago, St. Louis and Pittsburgh; Cincinnati, Hamil- 
ton and Dayton; Cincinnati, Indianapolis, St. Louis and Chi- 
cago; Cincinnati, Washington and Baltimore; Cleveland, Colum- 
bus, Cincinnati and Indianapolis; Detroit, Grand Haven and 
Milwaukee; Detroit, Lansing and Northern; Evansville and 
Terre Haute; Fitchburg; Grand Rapids and Indiana; Grand 
Trunk; Indianapolis and St. Louis; Indiana, Bloomington and 
Western; Lake Erie and Western; Lake Shore and Michigan 
Southern; Louisville, New Albany and Chicago; Michigan Cen- 
tral; New York and New England; New York Central and Hud- 
son River; New York, Chicago and St. Louis; New York, Lake 
Erie and Western; New York, New Haven and Hartford; New 
York; Pennsylvania and Ohio; Ohio and Mississippi; Pennsyl- 
vania Company; Pennsylvania; Peoria, Decatur and Evansyille; 
Philadelphia, Wilmington and Baltimore; Pittsburgh, Cincin- 
nati and St. Louis; Vandalia Line; Wabash, St. Louis and Pacific, 


East-Bound Classification Committee. 

R. M. Frazer, chairman, Cincinnati, Ohio; William Orr, secre- 
tary, Toledo, Ohio; G. G. Cochran, C. L. Cole, R. M. Fraser, R. 
W. Geiger, C. E. Gill, H. W. Hibbard, Edgar Hill, M. Knight, 
A. Mackay, D. T. McCabe, J.T. R. McKay, John Porteous, G. 
B. Spriggs, W. 8. Ward. List of the parties to the various divi- 
sions of traffic from the respective points named: West bound 
—From New York—Baltimore and Ohio; Delaware, Lacka- 
wanna and Western; New York Central and Hudson River; 
New York, Lake Erie and Western; Pennsylvania; West Shore. 
From Philadelphia—Baltimore and Ohio; New.York Central 
and Hudson River; New York, Lake Erie and Western; Penn- 
sylvania. From Boston—Boston and Albany; Central Vermont; 
Fitchburg; New York and New England. From Baltimore— 
Baltimore and Ohio; Pennsylvania. East bound—From trunk 
line western termini—Baltimore and Ohio; Delaware, Lacka- 
wanna and Western (live stock only); Grand Trunk; New York 
Central and Hudson River; New York, Lake Erie and Western; 
Pennsylvania. 

Central Traffic Association.— Passenger Department. 
George H. Daniels, Assistant Commissioner, Chicago, Il. 

Baltimore and Ohio—Lines west of Wheeling and Parkers- 
burg; Chicago and Atlantic; Chicago and Grand Trunk; Chi- 
cago, St. Louis and Pittsburgh; Chicago and West Michigan; 
Cincinnati, Indianapolis, St. Louis and Chicago; Cincinnati, 
Washington and Baltimore; Cleveland, Columbus, Cincinnati 
and Indianapolis; Cleveland, Akron and Columbus; Detroit, 
Grand Haven and Milwaukee; Detroit, Lansing and Northern; 
Grand Rapids and Indiana; Grand Trunk—Lines west of Sus- 
pension Bridge and Toronto; Indianapolis and St. Louis; In- 
diana, Bloomington and Western; Jeffersonville, Madison and 
Indianapolis; Lake Erie and Western; Lake Shore and Michi- 
gan Southern; Louisville and Nashville; Michigan Central; New 
York, Chicago and St. Louis; New York, Pennsylvania and 
Ohio; Ohio and Mississippi; Pennsylvania Company; Pittsburgh 
and Lake Erie; Pittsburgh, Cincinnati and St. Louis; Saginaw 
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Valley and St. Louis; Vandalia Line; Valley; Wabash, St. Louis 
and Pacific—Lines east of St. Louis and Springfield. 


Chicago East-Bound Passenger Committee. 
George H. Daniels, Chairman, 205 La Salle Street, Chicago, Ill. 


Companies.—Baltimore and Ohio; Chicago and Atlantic; Chi- 
cago and Grand Trunk; Chicago, St. Louis and Pittsburgh; Lake 
Shore and Michigan Southern; Michigan Central; Pittsburgh, 
Fort Wayne and Chicago. 


CENTRAL TRAFFIC ASSOCIATION. 


205 La Salle Street, Chicago, Illinois. 


G. R. Blanchard, commissioner; G. H. Daniels, assistant com- 
missioner, passenger department; C. H. McKnight, secretary. 


Chicago Committee.—Charles L. Shaw, Secretary. 
Baltimore and Ohio; Chicago and Grand Trunk; Chicago, St. 
Louis and Pittsburgh; Lake Shore and Michigan Southern; 
Michigan Central; New York, Chicago and St. Louis; Pitts- 
burgh, Fort Wayne and Chicago. 
St. Louis Committee.—H. S. DePew, Joint Agent. 


Chicago and Alton; Indianapolis and St. Louis; Ohio and 
Mississippi; Vandalia Line; Wabash, St. Louis and Pacific. 
Peoria Committee—W. A. Brubaker, Joint Agent. 
Chicago, Rock Island and Pacific; Indiana, Bloomington and 


Western; Peoria, Decatur and Evansville; Wabash, St. Louis 
and Pacific. 
Indianapolis Committee.—J. M. Bowles, Joint Agent. 
Chicago, St. Louis and Pittsburgh; Cincinnati, Hamilton and 
Dayton; Cincinnati, Indianapolis, St. Louis and Chicago; Cleve- 
land, Columbus, Cincinnati and Indianapolis; Indiana, Bloom- 
ington and Western; Louisville, New Albany and Chicago; 
Wabash, St. Louis and Pacific. 
Cincinnati Committee.—C. W. Temple, Joint Agent. 
Cincinnati, Hamilton and Dayton; Cincinnati, Washington 
and Baltimore; Cleveland, Columbus, Cincinnati and Indian- 
apolis; New York, Pennsylvania and Ohio; Pittsburgh, Cincin- 
nati and St. Louis. 
Louisville Committee.—R. H. Campbell, Joint Agent. 


Jeffersonville, Madison and Indianapolis; Ohio and Missis- 
sippi; Louisville and Nashville. 


SOUTH-WESTERN RAILWAY ASSOCIATION. 


This organization was formed for the purpose of effecting an 
agreed division of the receipts from the traffic of the Missouri 
river points, of Kansas City, Atchison, Leavenworth, and St. 
Joseph, between the railroads extending from those cities to 
St. Louis, Chicago, and Toledo, respectively. Shortly after its 
organization J. W. Midgley, its commissioner, in a communi- 
cation to the Chief of the Bureau of Statistics, stated that “the 
general intention of the organization is to maintain such 
equable rates to and from the Missouri river points as shall 
admit of lesser or equal rates for shorter distances. To illus- 
trate, the intention is to maintain, say, a 25-cent rate per hun- 
dred pounds on wheat from Kansas City to Chicago, which 
would allow the roads in the association to charge either that 
rate or a less rate from local points nearer to Chicago.” One 
of the leading objects was to protect local traffic. At the time 
the interstate-commerce act was passed, in 1887, the leading 
officers of this association and companies connected with it 
were as follows:— 

J. W. Midgley, Commissioner, Chicago, III. 
E. D. Moore, General Agent, Kansas City, Mo. 

Companies.—Chicago and Alton; Chicago, Burlington and 
Quincy; Chicago, Rock Island and Pacific; Hannibal and St. 
Joseph; Kansas City, St. Joseph and Council Bluffs; Missouri 
Pacific; Wabash, St. Louis and Pacific. 

Soon after the passage of that act it became necessary with 
this, as well as other associations which had features providing 
for a money distribution between the competing lines, to re- 
model their arrangements, on account of the prohibition of 
such distributions in that act, and the course it adopted, which 
is somewhat more radical than that commonly pursued, is 
briefly described in the following newspaper statement:— 

“At a meeting in Chicago of the general managers of the 


roads in the South-western Railway Association that organiza- 
tion was reorganized as the South-western Statistical Bureau. 
Mr. R. B. Cable was elected chairman of the executive com- 
mittee, and Mr. J. W. Midgley was made chairman of the new 
organization. The general freight agents were constituted a 
rate committee, with power to make uniform rates on com- 
petitive business. There are no penalties provided, the man- 
agers pledging their faith to carry out the agreement. Any 
line has the privilege of withdrawing on giving ninety days’ 
notice. A separate agreement includes all lumber traffic, but 
is subject to the same rules and conditions. All of the lines 
running from Chicago and St. Louis to Kansas City and the 
Kansas roads are parties to the agreement, with the exception 
of the St. Louis and San Francisco, and Kansas City, Fort Scott 
and Gulf.” 

Other associations, of which Mr. Midgley was commissioner, or 
which related to south-western traffic, included the following:-— 
COLORADO-UTAH ASSOCIATION. 

J. W. Midgley, Commissioner, Chicago, Il. 
Companies.—Chicago and Alton; Chicago, Burlington and 
Quincy; Chicago and North-western; Chicago, Rock Island and 
Pacific; Chicago, St. Paul, Minneapolis and Omaha; Hannibal 
and St. Joseph; Missouri Pacific; Wabash, St. Louis and Pacific. 


PACIFIC COAST ASSOCIATION. 


J. W. Midgley, Commissioner, Chicago, Il. 


Chicago and Alton; Chicago, Burlington and Quincy; Chicago, 
Milwaukee and St. Paul; Chicago and North-western; Chicago, 
Rock Island and Pacific; Missouri Pacific; Wabash, St. Louis 
and Pacific. 

A number of associations were formed, at various dates be- 
tween 1877 and 1887, most of which are included in the follow- 
ing list of those not mentioned above, which were in operation 
about the time of the passage of the interstate commerce act 
of 1887:— 

NEW ENGLAND STATES. 
Railway Clearing House Association. 


A. A. Folsom, President, Boston, Mass. 
E. B. Hill, Manager, Boston, Mass. 

Executive committee.—A. A. Folsom, J. W. Hobart, W. H. 
Barnes, O. M. Shepard, W. H. Turner. 

List of Members.—Boston and Albany; Boston and Maine; 
Boston and Providence; Bangor and Kahtadin Iron Works 
Railway; Bangor and Piscataquis; Burlington and Lamoille; 
Canada Atlantic; Central Vermont; Cheshire; Concord; Connec- 
ticut River; Danbury and Norwalk; Eastern; Hartford and Con- 
necticut Valley; Hartford and Connecticut Western; Housatonic; 
Knox and Lincoln; Maine Central; Milford and Woonsocket; 
Missisquoi; Narragansett Pier; Naugatuck; New Brunswick; New 
Haven and Derby; New Haven and Northampton Company; 
New London and Northern; Newport and Wickford; New York 
and New England; New York, New Haven and Hartford; New 
York, Providence and Boston; Northern Adirondack; Norwich 
and Worcester; Ogdensburg and Lake Champlain; Passumpsic; 
Portland and Ogdensburg; Portland and Rochester; Providence 
and Springfield; Providence and Worcester; Providence, Warren 
and Bristol; Rumford Falls and Buckfield; Shepaug; Somerset; 
South-eastern; South Manchester; Worcester, Nashua and Ro- 


chester. ; 
Boston Passenger Committee. 


D. J. Flanders, Chairman, Boston, Mass. 
N. E. Weeks, Secretary, Boston, Mass. 
Companies.—Boston and Albany; Boston and Lowell; Boston 
and Maine; Fitchburg; New York and New England; Old Colony; 
Boston, Revere Beach and Lynn. 
New York and Boston All-Rail and Sound Lines Association. 
C. T. Hempstead, President, New York. 
O. L. Johnson, Secretary, Norwich, Conn. 
Lines.—New York, New Haven and Hartford (all-rail lines); 
Fall River Line—Old Colony; Old Colony Steamboat Company; 
Stonington Line—Boston and Providence; New York, Provi- 
dence and Boston; Providence and Stonington Steamship Com- 
pany; Norwich Line—New York and New England; Norwich 
and New York Transportation Company. 
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New England General Ticket and Passenger Agents’ Association. 
F, H. Kingsbury, President, Keene, N. H. 
C. A. Waite, Secretary, Worcester, Mass. 
All passenger transportation lines in New England repre- 
sented. 
MIDDLE AND WESTERN STATES. 
New York State Passenger Association. 


Isaiah 8. Emery, Chairman, Rochester, N. Y. 
S. F. Pierson, Vice-Chairman, New York City. 
Edson J. Weeks, Secretary, Buffalo, N. Y. 

Buffalo, New York and Philadelphia; Buffalo, Rochester and 
Pittsburgh; Delaware and Hudson Canal Company; Delaware, 
Lackawanna and Western; Elmira, Cortland and Northern; 
Grand Trunk; Lehigh Valley; Northern Central; New York; 
Lake Erie and Western; New York Central and Hudson River, 
New York, Ontario and Western; Rome, Watertown and 
Ogdensburg; Syracuse, Geneva and Corning; West Shore. 


’ Buffalo Railway Passenger Commiitee, 


P. C. Doyle, Chairman. 

Edson J. Weeks, Secretary. 
Office, Room 14, Exchange Building, 202 Main St., Buffalo, N. Y. 

Buffalo, New York and Philadelphia; Delaware, Lackawanna 
and Western; Grand Trunk; Lake Shore and Michigan South- 
ern; Lehigh Valley; Michigan Central; New York, Chicago and 
St. Louis; New York Central and Hudson River; New York, 
Lake Erie and Western and New York, Pennsylvania and Ohio; 
Northern Central; West Shore (New York Central and Hudson 
River, lessee). 
Middle States Freight Traffic Association. 

John Whittaker, Pres., 243 South Fourth St., Philadelphia, Pa. 


Newton R. Turner, Sec., 1415 Walnut Street, Philadelphia, Pa. 
Samuel Goodman, Vice-Pres., Grand Central Depot, New York. 


Allegheny Valley; Baltimore and Ohio; Baltimore and Phila- 
delphia; Boston, Hoosac Tunnel and Western; Bradford, Bordell 
and Kinzua; Bradford, Eldred and Cuba; Buffalo, New York 
and Philadelphia; Buffalo, Rochester and Pittsburgh; Camden 
and Atlantic; Catasauqua and Fogelsville; Central Railroad of 
New Jersey; Cornwall and Lebanon; Cumberland Valley; Dela- 
ware and Hudson Canal; Delaware, Lackawanna and Western; 
Elmira, Cortland and Northern; Fall Brook Coal Company; 
Geneva, Ithaca and Sayre; Gettysburg and Harrisburg; Lacka- 
wanna and Pittsburgh; Lehigh and Hudson River; Lehigh 
Valley; Montrose; New York Central and Hudson River; New 
York, Lake Erie and Western; New York, Ontario and West- 
ern; New York, Susquehanna and Western; Northern Central; 
Ogdensburg and Lake Champlain; Pennsylvania; Philadelphia, 
Wilmington and Baltimore; Philadelphia and Reading; Phila- 
delphia and Atlantic City; Rome, Watertown and Ogdensburg; 
Shenandoah Valley; Southern Central; Troy and Boston; Utica 
and Black River; Western Maryland; West Jersey; West Shore; 
Williamsport and North Branch; Williamstown and Delaware 
Biver; Wilmington and Northern. 


The Middle and Western States Freight Association. 


J. M. Osborn, Chairman, Toledo, Ohio. 
William Orr, Secretary, Toledo, Ohio. 


Allegheny Valley; Baltimore and Ohio; Buffalo, New York 
and Philadelphia; Buffalo, Rochester and Pittsburgh; Chicago 
and Atlantic; Chicago and Eastern Illinois; Chicago and Grand 
Trunk; Chicago and West Michigan; Cincinnati, Hamilton and 
Dayton; Cincinnati, Indianapolis, St. Louis and Chicago; Cin- 
cinnati and Muskingum Valley; Cincinnati, Van Wert and 
Michigan; Cincinnati, Wabash and Michigan; Cincinnati, Wash- 
ington and Baltimore; Cleveland, Columbus, Cincinnati and 
Indianapolis; Cleveland, Lorain and Wheeling; Cleveland, Ak- 
ron and Columbus; Cleveland and Marietta; Columbus, Hock- 
ing Valley and Toledo; Dayton and Union; Detroit, Grand 
Haven and Milwaukee; Detroit, Lansing and Northern; De- 
troit, Mackinac and Marquette; Dunkirk, Allegheny Valley 
and Pittsburgh; Evansville and Terre Haute; Flint and Pere 
Marquette; Fort Wayne, Cincinnati and Louisville; Grand 
Rapids and Indiana; Grand Trunk (Great Western division); 
Indianapolis and St. Louis; Indiana, Bloomington and West- 
ern; Jeffersonville, Madison and Indianapolis; Lake Erie and 


Western; Lake Shore and Michigan Southern; Louisville and 
Nashville (St. Louis and Louisville, Cincinnati and Lexington, 
division); Louisville, Evansville and St. Louis; Louisville, New 
Albany and Chicago; Michigan Central; Michigan and Ohio; 
New York, Chicago and St. Louis; New York, Lake Erie and 
Western (lessee, New York, Pennsylvania and Ohio); Ohio and 
Mississippi; Ohio River; Ohio Southern; Pennsylvania Com- 
pany; Pittsburgh and Lake Erie; Pittsburgh and Western; Pitts- 
burgh, Cincinnati and St. Louis; Peoria, Decatur and Evans- 
ville; Toledo and Ohio Central; Toledo, Ann Arbor and N orth 
Michigan; Toledo, Cincinnati and St. Louis; Toledo, Peoria and 
Western; Valley; Vandalia Line (Terre Haute and Indianapolis); 
Wabash, St. Louis and Pacific; Wheeling and Lake Erie. 


Middle States Lumber Association. 
J. C. Guthrie, Commissioner, Columbus, Ohio. 


Baltimore and Ohio; Cincinnati, Hamilton and Dayton and 
Dayton and Michigan; Cincinnati, Washington and Baltimore; 
Cleveland, Columbus, Cincinnati and Indianapolis; Cleveland, 
Mt. Vernon and Delaware; Columbus and Cincinnati Midland; 
Columbus, Hocking Valley and Toledo; Indiana, Bloomington 
and Western; New York, Chicago and St. Louis; Toledo and 
Ohio Central; Toledo, Columbus and Southern; Wheeling and 
Lake Erie. - 

Iron Ore Pool. 
J. A. Kingsbury, Ore Pool Agent, Cleveland, Ohio. 

Baltimore and Ohio; Lake Shore and Michigan Southern; 
New York, Lake Erie and Western; Pennsylvania Company; 
Pittsburgh and Lake Erie; Pittsburgh and Western. 


SOUTHERN AND SOUTH-WESTERN STATES. 
Southern Passenger Association. 
Mercer Slaughter, Commissioner, Atlanta, Ga. 


Atlantic Coast Line; Atlanta and West Point; Alabama Great 
Southern; Brunswick and Western; Charleston and Savannah; 
Central (of Georgia); Cincinnati, New Orleans and Texas Pacific; 
Cincinnati, Selma and Mobile; East Tennessee, Virginia and 
Georgia; Georgia; Georgia Pacific; Illinois Central; Jacksonville, 
Tampa and Key West; Louisville and Nashville; Louisville, New 
Orleans and Texas; Memphis and Charleston; Mississippi and 
Tennessee; Mobile and Ohio; Nashville, Chattanooga and St. 
Louis; New Orleans and North-eastern; Norfolk and Western; 
Pennsylvania; Port Royal and Augusta; Richmond and Alle- 
gheny; Richmond and Danville; Richmond, Fredericksburg and 
Potomac; Rome; Savannah, Florida and Western; Seaboard and 
Roanoke; Shenandoah Valley; South Carolina; Vicksburg and 
Meridian; Western and Atlantic; Western (of Alabama). 


Associate Roads of Kentucky, Tennessee, and Alabama. 


M. H. Smith, Chairman of Board of Control, Louisville, Ky. 
James R. Ogden, Commissioner, Louisville, Ky. 

Alabama Great Southern; Cincinnati, New Orleans and Texas 
Pacific; Knoxville and Ohio; Louisville and Nashville; Memphis 
and Charleston; Mobile and Ohio; Nashville, Chattanooga and 
St. Louis; New Orleans and North-eastern; South and North 
Alabama; Vicksburg and Meridian. 


Associated Railways of Virginia and the Ourolinas. 
Sol. Haas, Traffic Manager, Richmond, Va. 


Advisory Board.—H. Walters, general manager of Atlantic 
Coast Line; E. B. Thomas, general manager of Piedmont Air 
Line; John M. Robinson, president of Seaboard Air Line. 


Atlantic Coast Line-—Richmond and Petersburg; Petersburg; 
Wilmington and Weldon; Wilmington, Columbia and Augusta; 
North-eastern; Cheraw and Darlington; Cheraw and Salisbury; 
Midland North Carolina; Albemarle and Raleigh. 

Richmond and Danville Railroad System (Piedmont Air 
Line), composed of Atlanta and Charlotte Air line; Charlotte, 
Columbia and Augusta; Columbia and Greenville; Cheraw and 
Chester; Chester and Lenoir; Elberton; North-eastern of Georgia; 
North Carolina and branches; Richmond and: Danville and 
branches; Richmond, York River and Chesapeake; Spartan- 
burg, Union and Columbia; Virginia Midland; Western North 
Carolina; Washington and Ohio. 

Seaboard Air Line.—Carolina Central; Raleigh and Gaston; 
Raleigh and Augusta Air Line; Seaboard and Roanoke, 
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Texas Traffic Association. 
J. Waldo, Commissioner, Houston, Texas. 
George Maclaine, Secretary, Houston, Texas. 
J. C. Zimmer, Auditor, Houston, Texas. 


Executive Committee—J. Waldo, chairman; W. Snyder, C. 
Dillingham, 8. H. H. Clark, A. C. Hutchinson, John C. Brown, 
L. A. Sheldon, 8. W. Wendy ce, M. G. Howe. 

Companies.—Gulf, Colorado and Santa Fe; Houston and 
Texas Central; Houston, East and West Texas and Shreveport 
and Houston; Missouri Pacific (in Texas); Southern Pacific (in 
Texas); St. Louis, Arkansas and Texas (in Texas); Texas Cen- 
tral; Texas and Pacha (in Texas). 

TRANSCONTINENTAL TRAFFIC. 
Transcontinental Association. 
L. G. Cannon, General Agent and Auditor, San Francisco, Cal. 

Atchison, Topeka and Santa Fe; Atlantic and Pacific; Bur- 
lington and Missouri River; Central Pacific; Denver and Rio 
Grande; Denver and Rio Grande Western; Galveston, Harris- 
burg and San Antonio; Northern Pacific; Oregon Railway and 
Navigation; Oregon Short Line; Southern Pacific; Texas and 
Pacific; Union Pacific. 

NORTH-WESTERN AND WESTERN ASSOCIATIONS. 
Western States Passenger Association. 
John N. Abbott, Chairman, Chicago, Il. 

Burlington, Cedar Rapids and Northern; Central Iowa; Chi- 
cago and Alton; Chicago and North-western; Chicago, Burling- 
ton and Northern; Chicago, Burlington and Quincy; Chicago, 
Milwaukee ‘and St. Paul; Chicago, Rock Island and Pacific; 
Chicago, St. Paul, Minneapolis and. Omaha; Green Bay, Winona 
and St. Paul; Hannibal and St. Joseph; Illinois Central; Kansas 
City, St. Joseph and Council Bluffs; Milwaukee and Northern; 
Milwaukee, Lake Shore and Western; Minneapolis and St. 
Louis; Minnesota and North-western; Missouri Pacific; Rock 
Island and Peoria; Sioux City and Pacific; Wabash Western; 
Wisconsin Central lines. 

Western Trunk Line Association. 
E. P. Vining, Commissioner, Chicago, III. 

Chicago, Milwaukee and St. Paul; Chicago, Rock Island and 
Pacific; Union Pacific; Wabash, St. Louis and Pacific. 

North-western Freight Association. 
J. N. Faithorn, Commissioner, Chicago, IIl. 

Chicago, Milwaukee and St. Paul; Chicago, Rock Island and 
Pacific; Burlington, Cedar Rapids and Northern; Wabash, St. 
Louis and Pacific; Chicago, Burlington and Northern; Chicago 
and North-western; Chicago, Burlington and Quincy; Central 
Iowa; Wisconsin Central; Minnesota and North-western; Chi- 
cago, St. Paul, Minneapolis and Omaha; Minneapolis and St. 
Louis; Illinois Central; Rock Island and Peoria; St. Louis, 
Keokuk and North-western. 

Western Traffic Association. 
J. N. Faithorn, Commissioner, Chicago, Ill. 

Burlington and Missouri River; Chicago, Burlington and 
Quincy; Chicago, Milwaukee and St. Paul; Chicago and North- 
western; Chicago, Rock Island and Pacific; Chicago, St. Paul, 
Minneapolis and Omaha; Kansas City, St. Joseph and Council 
Bluffs; Missouri Pacific; Sioux City and Pacific and Fremont, 
Elkhorn and Missouri Valley; Union Pacific; Wabash, St. Louis 


and Pacific. t 
Cedar Rapids Association. 


J. N. Faithorn, Commissioner, Chicago, IIl. 


Burlington, Cedar Rapids and Northern; Chicago and North- 
western; Chicago, Burlington and Quincy; Chicago, Milwaukee 
and St. Paul; Chicago, Rock Island and Pacific. 


Clinton, Fulton and Lyons Association. 
J. N. Faithorn, Commissioner, Chicago, Ill. 
Chicago and North-western; Chicago, Burlington and Quincy; 
Chicago, Milwaukee and St. Paul. 
Davenport, Rock Island and Moline Association. 
J. N. Faithorn, Commissioner, Chicago, IIl. 
Chicago, Burlington and Quincy; Chicago, Milwaukee and St. 


Paul; Chicago, Rock Island and Pacific; Rock Island and Pacific. 


Chicago Railroad Association.—Passenger Department. 


W. E. Davis, President, Chicago, III, 
Charles H. Grant, Secretary, Chicago, Ill. 
Baltimore and Ohio; Chicago and Alton; Chicago and At- 

lantic; Chicago and Eastern Illinois; Chicago and North-west- 
ern; Chicago, Burlington and Quincy; Chicago, Milwaukee and 
St. Paul; Chicago, Rock Island and Pacific; Chicago, St. Louis 
and Pittsburgh; Illinois Central; Lake Shore and Michigan 
Southern; Louisville, New Albany and Chicago; Michigan Cen- 
tral; New York, Chicago and St. Louis; Pittsburgh, Fort Wayne 
and Chicago; Wabash, St. Louis and Pacific. 


The Burlington-Wabash Traffic Association, 
J. T. Ripley, Commissioner, Chicago, III. 
R. T. S. Lowell, Auditor, Chicago, Ill. 

Burlington and North-western; Chicago, Burlington and 
Kansas City; Chicago, Burlington and Quincy; Chicago, Rock 
Island and Pacific; Central Iowa; Hannibal and St. Joseph; 
Kansas City, St. Joseph and Council Bluffs; Quincy, Missouri 
and Pacific; Toledo, Peoria and Western; Wabash, St. Louis 
and Pacific. 

Eau Claire and Chippewa Falls Association. 
G. L. Carman, Commissioner, 15 Lakeside Building, Chicago, mm 


Chicago and North-western; Chicago, Milwaukee and St. 
Paul; Chicago, St. Paul, Minneapolis and Omaha; Wisconsin 
Central lines. 

Central Iowa Traffic Association. 
G. L. Carman, Commissioner, 15 Lakeside Building, Chicago, Ill. 

Chicago and North-western; Chicago, Burlington and Quincy; 
Chicago, Milwaukee and St. Paul; Chicago, Rock Island and 
Pacific; Chicago, St. Paul and Kansas City; Wabash, St. Louis 
and Pacific. 

Stoua Oity Association. 
G. L. Carman, Commissioner, 15 Lakeside Building, Chicago, Ill. 

Chicago and North-western; Chicago, Milwaukee and St. 
Paul; Chicago, St. Paul, Minneapolis and Omaha; Illinois Cen- 
tral; Sioux City and Pacific. 


Marshalttown Association. 
G. L. Carman, Commissioner, 15 Lakeside Building, Chicago, I1l. 
Chicago and North-western; Chicago, Burlington and Quincy; 
Chicago, Milwaukee and St. Paul; Chicago, Rock Island and 
Pacific; Central Iowa; Wabash, St. Louis and Pacific; Wiscon- 
sin, lowa and Nebraska. 


Chicago and Ohio River Pool. 


L. D. Richardson, Commissioner, 185 Dearborn St., Chicago, Ill. 
B. E. Hand, Secretary, 185 Dearborn, St., Chicago, Ill. 

Chicago and Eastern Illinois; Chicago, St. Louis and Pitts- 
burgh; Cincinnati, Hamilton and Dayton; Cincinnati, Indian- 
apolis, St. Louis and Chicago; Illinois Central; Indiana, Bloom- 
ington and Western; Jeffersonville, Madison and Indianapolis; 
Louisville, New Albany and Chicago. 


Iowa Railway Passenger Association. 


J. P. Nourse, President, Marshallown, Iowa. 
W. T. Block, Vice-President, Des Moines, Iowa. 
J. E. Hannegan, Secretary, Cedar Rapids, Iowa. 


Burlington and North-western; Burlington and Western; Bur- 
lington, Cedar Rapids and Northern; Central Iowa; Chicago 
and North-western; Chicago, Burlington and Kansas City; Chi- 
cago, Burlington and Quincy; Chicago, Iowa and Dakota; Chi- 
cago, Milwaukee and St. Paul; Chicago, Rock Island and Pacific; 
Chicago, St. Paul and Kansas City; Chicago, St. Paul, Minne- 
apolis and Omaha; Des Moines and Fort Dodge; Kanes City, 
St. Joseph and Council Bluffs; Minneapolis and St. Louis; St. 
Louis, Keokuk and North-western; Sioux City and Pacific; 
Southern Kansas; Wabash, St. Louis and Pacific. 


Kansas General Passenger and Ticket Agents’ Association. 
O. P. McCarty, Chairman, Omaha, Neb. 
G. W. Duback, Secretary, Lawrence, Kan. 

Atchison, Topeka and Santa Fe; Burlington and Missouri 
River; Kansas City, Fort Scott and Gulf; Missouri Pacific; St. 
Joseph and Grand Island; St. Louis, Fort Scott and Wichita; 
Union Pacific; Wichita and Western. 
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Western Association of General Passenger and Ticket Agents. 


Officers of the Association.—H. M. Bronson, president, In- 
dianapolis, Ind.; J.S. Lazarus, vice-president; Indianapolis, Ind.; 
J. E. Hannegan, secretary, Cedar Rapids, Ia. 

Executive Committee.—J. P. Nourse, Marshalltown, Ia.; B. 
F. Horner, Cleveland, 0.; W. T. Block, Des Moines, Ia.; C. P. 
Atmore, Louisville, Ky.; H. C. Townsend, St. Louis, Mo. 

Board of Arbitration.—F. Chandler, St. Louis, Mo.; C. H. 
Rockwell, Cincinnati, O.; A. F. Merrill, Milwaukee, Wis. 

Towa, Minnesota, and Dakota Association. 
G. L. Carman, Commissioner, 15 Lakeside Building, Chicago, Il. 

Burlington and North-western; Burlington and Western; 
Burlington, Cedar Rapids and Northern; Central Iowa; Chicago 
and North-western; Chicago, Burlington and Kansas City; Chi- 
cago, Burlington and Northern; Chicago, Burlington and 
Quincy; Chicago, Iowa and Dakota; Chicago, Milwaukee and 
St. Paul; Chicago, Rock Island and Pacific; Chicago, St. Paul 


and Kansas City; Chicago, St. Paul, Minneapolis and Omaha; 
Des Moines and Fort Dodge; Des Moines, Osceola and Southern; 
Illinois Central; Minneapolis and St. Louis; Minnesota and 
North-western; Missouri, Iowa and Nebraska; Rock Island and 
Peoria; St. Louis, Des Moines and Northern; Sioux City and 
Pacific; Wabash, St. Louis and Pacific. 


St. Paul and Minneapolis Passenger Association. 

Charles S. Fee, President, St. Paul, Minn. 

§. F. Boyd, Vice-President, Minneapolis, Minn. 

P. A. Rockwell, Secretary. 
General ticket office, St. Paul and Duluth R. R., St. Paul, Minn. 

Chicago, Milwaukee and St. Paul; Chicago, St. Paul, Minne- 

apolis and Omaha; Chicago, Burlington and Northern; Dia- 
mond Jo Line Steamers; Minneapolis and St. Louis; Minne- 
apolis and Pacific; Minnesota and North-western; Union Pacific; 
St. Louis and St. Paul Packet Company; St. Paul and Duluth; 
Wisconsin Central line. 


PRACTICAL EFFECTS OF CONFEDERATIONS. 


DIVERSITY OF POWERS AND SYSTEMS. 


Pape was a considerable yariation in the scope of the 

operations of the associations named above and their 
method of operations. Some related to passenger business ex- 
clusively and others only to freight. Some grappled with all 
the problems raised by competitive traffic, and others with only 
the less intricate and perplexing issues raised. A full recital of 
all their proceedings would fill many pages, and it is useless to 
attempt here more than a brief discussion of some of the most 
important of their aims, methods of promoting them, and re- 
sults achieved. 

At an early stage of the development of the Southern Rail- 
way and Steamship Association its affairs were placed under 
the general direction of 

ALBERT FINK, 
who had previously been a leading official of the Louisville and 
Nashville Railroad. He conducted them successfully for a 
comparatively brief period, when he resigned, and soon after- 
wards became general commissioner of the Trunk-Line Com- 
mission. 

In view of the important part Mr. Fink has taken in practi- 
cally putting in operation the first of the important confedera- 
tions, and in subsequently acting during a protracted period as 
the official head of the most important of such bodies, he holds 
a front rank among those who have labored to establish and 
render successful schemes for the avoidance of excessive rail- 
way competition. ~ 

He has frequently given expression to his leading ideas on 
this subject, and freely outlined them in connection with the 
deliberations of the Southern Railway and Steamship Associa- 
tion, his description of its workings, and subsequent addresses 
to the participants of the Trunk-Line Commission. He may 
or may not, during his extensive experience, have discovered 
reasons for qualifying some of his utterances. They present, 
in the aggregate, a notable defence of pooling systems, when 
they are properly conducted and organized for the purpose of 
promoting proper objects, and a series of frank utterances, 
which lay bare the evils that should be averted. These evils 
are of a two-fold nature, consisting, first, of wrongs inflicted on 
owners and creditors of railway property through the conduct- 
ing of transportation at sums below cost; and, second, wrongs 
inflicted upon various classes of shippers and communities 
through bargains which lead to or represent unjust discrimi- 
nations against individuals or sections. Nothing is easier than 
to declaim against such things, but it is only by a searching 
analysis of their cause, nature, and extent, and a faithful appli- 
cation of the best remedies suggested by elaborate study and 
experience that they can be prevented. 


HOW COMPETITIVE TRANSPORTATION BUSINESS WAS TRANSACTED 
BEFORE POOLING ARRANGEMENTS WERE ESTABLISHED. 


In an address made to the Southern Railway and Steamship 
Association, in April, 1876, by Mr. Fink, on the occasion of 
severing his connection with that organization, he said:— 

“The mode in which competitive business between trans- 
portation companies is generally transacted is well known, but 
must be referred to here to show how little reason and intelli- 
gence, honesty and fairness is brought to bear upon the man- 
agement of so important a property as that owned by the 
transportation companies. A number of competing lines agree 
upon certain rates to be charged by each, and pledge them- 
selves to strictly maintain the same. There may be some of 
the managers of these lines who honestly mean to carry out 
the agreement, but generally there are others who make agree- 
ments with the intention to break them, and merely for the 
purpose of taking advantage of the more honest. The 
fact that these agreements are hardly ever carried out has been 
fully established by past experience. The managers have no 
longer,.confidence that they can ever be carried out, and there 
seems to be a tacit understanding that agreements to restore 
and maintain rates, after a period during which low rates pre- 
vailed, are, in most cases, merely made for the purpose of 
practicing deception upon each other, starting for a higher 
scale of rates in order to secure, for a short period at least, 
some remuneration for the work performed, until low rates are 
reached again in the natural course of events. This mode of 
transacting business, based upon deception and dishonesty, has 
been elevated into a business principle in the management of railroad 


property, and is pronounced by many experienced railroad 


managers and general freight agents as the only possible or prac- 
ticable mode upon which the competitive business can be conducted. 
It is hardly necessary here to remark that, if this be true, the 
proprietors of the railroads need not expect to derive much 
benefit from their property, especially during times when the 
transportation facilities of the country are so far beyond its 
wants, as is at present the case. I believe, however, that it is 
possible to conduct this business upon correct principles, and 
thereby save a large portion of the railroad property of the 
country from ruin, which seems inevitable under the present 
system of management.” 

The state of things forcibly described in this extract has ex- 
tended through thousands of ramifications, and to transactions 
involving many millions of dollars, not only before confedera- 
tions were formed, but after they were organized, especially 
during the frequent periods of their partial disruption, and it 
is only in a moderate degree, by continued and persistent 
efforts, that durable improvements have been perfected. The 
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natural effect of all serious difficulties or disagreements be- rates that fall far below cost. How the public is injured by 


tween the lines temporarily combined in a given confederation 
18 @ reversion, more or less complete, towards a revival of all 
the evils of unregulated competition. In describing 


THE LOGICAL RESULT OF VIOLATIONS OF AGREEMENTS 


which are not fortified by elaborate pooling provisions, Mr. 
Fink, in one of his reports to the Bureau of Statistics, said:— 

“Supposing, however, that an agreement relative to the estab- 
lishment of competitive rates is made and understood by all 
parties, should it then appear to one or the other party, after a 
short experience, that it does not receive as much business as 
it expected or wanted, and such conclusions are generally 
arrived at, it either openly repudiates the agreement or more 
frequently violates it secretly by paying commissions or re- 
bates, or by the use of other means of deception. The other 
parties may soon suspect that they are not fairly dealt with. 
This mere suspicion is often considered sufficient for adopting 
means of self-protection, generally corresponding in character 
with those the other party employed or is supposed to have 
employed. The result is that, either openly, more often 
secretly, by means which are considered dishonorable in the 
ordinary transactions of life, one competitor is underbidding 
the other. The rates of transportation fluctuate. They be- 
come lower and lower. Influential shippers are frequently 
favored by low rates, enabling them to secure advantages over 
their competitors, and to monopolize certain branches of busi- 
ness altogether. All this is done in direct violation of the laws 
that should govern common carriers. The shippers cunningly 
encourage dissensions among the agents of competing lines, 
ingeniously working upon their credulity and suspicion by 
hints or direct misrepresentation, and hardly ever fail to ob- 
tain a reduction in the established rates of transportation 
which had been agreed upon, and were considered reason- 
able and proper by all of the competing transportation lines. 
After a period of low rates, caused by this process of under- 
bidding, during which the railroad companies usually work for 
less than cost, it is found necessary by them to make another 
effort to secure remunerative rates, and, if possible, by higher 
rates to make up for past losses. New conventions are called 
and held, new agreements formed, and they are violated again, 
as before, and so on. This history of the management of the 
transportation business is constantly repeating itself, to the great 
injury of the people and the proprietors of the roads. The general 
managers or heads of the departments attend generally to the 
establishment of rates, and make agreements with each other, 
and to this extent, but no further, this important business may 
be said to be under their control; but no sooner is it believed 
that one or the other competing lines has violated the agree- 
ment, and tries to deceive, whether this be a fact or not, the 
management is of necessity surrendered into the hands of subordi- 
nates, the soliciting commission agents, to whom the general in- 
structions are given to do as others are doing, or supposed to 
be doing, or to make any rate they please,no matter how low. 
From that time on the general managers and the owners of 
property have lost all control of it. The result is, fluctuations 
in rates, unjust discrimination between shippers in the same locality, 
or between shippers in different localities, Rebates are generally 
paid and special contracts are secretly made, all in direct 
violation of the law that should govern common carriers. 
There are other causes which lead to the same result. If a 
controversy arises between any, two or more railroad compa- 
nies upon any subject whatsoever, and they cannot arrive at a 
satisfactory adjustment, one or the other party commences a 
system of warfare upon its opponent by establishing unusually 
low rates of transportation over\its own line, and thus compels 
the other to conform to the same in the hope of inflicting 
losses upon it to a greater extent, perhaps, than the amount of 
money involved in the controversy. That this mode 
of settling controversies between intelligent people is yet per- 
mitted in this civilized age can only be accounted for by the 
fact that property which is thus being unnecessarily sacrificed, 
is not the property of the people who manage wt.” 

HOW THE PUBLIC IS INJURED BY RAILWAY WARS. 


It is obvious that railway companies are injured when they 
transact a large amount of difficult and expensive business at 


ruinous temporary reductions of rates is forcibly explained in 
a portion of the report of Messrs. Allen G. Thurman, E. B. 
Washburne, and Thomas M. Cooley, dated New York, July 
20th, 1882, in which they summed up the conclusions they had 
reached while acting as an advisory commision on differential 
rates by railroads between the west and the seaboard. After 
making elaborate inquiries in the commercial circles most deeply 
affected by the questions they had considered, they said:— 
“We have found, however, in the course of our investiga- 
tions, that a species of competition has prevailed from time to 
time which has brought satisfaction to few persons, if any, and 
which has resulted in inequalities and disorders greatly detrimental 
to trade. Such competition exists when the railroad companies, 
or those who are permitted to solicit business and to make con- 
tracts on their behalf, set out with the determination to with- 
draw freights from their rivals, and secure them for themselves, 
at all hazards, and regardless of gain or loss; and when acting 
upon this determination they throw to the winds all settled 
rates, and in the desperate strife for business offer any induce- 
ment in their power which will secure it. The country not 
long since had experience of such a season, and everywhere 
listened to complaints of the injury which legitimate business suffered 
from i. It was said by parties interested in transportation that 
the inauguration of such a strife put an end for the time to all 
possibility of calculating from day to day what would be the 
cost of carriage, and what could be safely paid or wisely 
accepted for grain, provisions, or other articles, destined to 
another market by rail. The control of railroad rates, and, to 
a large extent, of all railroad business, then passed out of the 
hands of the legitimate and regular corporate managers into 
the hands of solicitors for fast freight lines and other agents, 
who made from day to day, and from hour to hour, such terms 
with those having business as would secure it, but generally 
made secret terms, that the bargain with one man might not pre- 
vent their driving a better bargain with another, as they might 
find opportunity. Under such circumstances, persons were 
favored and localities were favored, when the object to be imme- 
diately accomplished seemed to require it, regardless of the 
just maxims of legitimate business and of the rules of the com- 
mon law, which enjoin upon common carriers that they shall 
deal with all customers upon principles of equity and relative 
fairness. Legitimate business, it was said, necessarily passes 
into an unsettled and speculative state while this condition of 
things exists. Safe and close calculations are impossible. 
Transportation becomes cheap, but neither producer nor conswmer 


is certain to reap the profit, for the middleman cannot calculate 
upon steadiness in low rates, and as he takes the risk of their 
being raised upon him, so he is in the best position to appro- 
priate the benefit while they continue. Meantime, railroad 
profits disappear, and dividends cease to be paid, to the great 
distress of thousands who rely upon them for their living, and 
every interest, in any degree dependent on railroad prosperity, 
must participate in the depression and disaster which accom- 
panies the ownership of railroad shares. 

The mere statement of these results is sufficient to show that 
this is not what in other business is known and designated as 
competition. Convpetition is the life of trade, but this ts its destruc- 
tion. Competition brings health and vigor, and secures equality 
and fairness, but this paralyzes strength, and makes contracts a 
matter of secrecy and double dealing. In competition, the sound 
dealer, operating upon his own capital and upon well-estab- 
lished credit, has the best chance of success; but in the sort of 
competition we have mentioned it is found that the bankrupt 
corporation has the advantage, for its managers, having no- 
thing to lose, may offer rates which solvent roads cannot meet 
without being dragged into bankruptcy with them. Railroad 
managers do not concede that this state of things is properly 
designated competition, but they speak of it as an unnatural 
condition of railroad hostility; as unreasoning railroad warfare; 
as competitive strife, rather than competition. It is a state of 
things that, like a war between nations, from its destructive- 
ness, cannot be a normal condition, but must speedily termi- 
nate in peace or in disaster. It has usually been terminated 
by some common understanding between railroad managers 
upon a tariff of rates. 


280 PRACTICAL EFFECTS 


OF CONFEDERATIONS. 


But this common understanding, it is urged in some quarters, 
eliminates competition from the sphere of railroad business, 
and we escape the evils of competitive strife by embracing 
those of monopoly. This is denied by railroad managers, who 
insist that understandings respecting the reasonable manage- 
ment of their business are not only entirely consistent with 
competition, but that they are the only means whereby the excessive 
competition at some points can be prevented from operating oppres- 
sively at others.” 


HOW CONFEDERATIONS ENDEAVORED TO CURE THE EVILS OF 
UNREGULATED COMPETITION. 

One of the first and most important steps taken by the 
Southern Railway and Steamship Association, and all other 
important combinations of a similar character, was to ascer- 
tain the amount and character of the competitive traffic which 
was to be the subject of regulation. It is astonishing how 
many of the troubles of the world have their root in ignorance; 
and vague or exaggerated ideas of the importance of certain 
classes of traffic, or of the advantages that one company was 
gaining over another, have been important causes of some of 
the destructive railway wars waged at sundry times. In such 
matters nothing is more important than exact information, and 
the confederations furnished the first agencies for procuring 
reliable knowledge of the kind needed at the times when its 
acquisition was most desirable and necessary. It is on such 
data that the allotments of percentages to each of the com- 
peting lines were frequently based; and it is only through ac- 
cessible, reliable, and continuous reports of the amount of 
business transacted by each of the parties to an agreement 
that the practical workings of a compact can be ascertained. 
In Mr. Fink’s farewell address to the southern association he 
forcibly said: ‘When we consider that the simple question at 
issue is to bring about a reasonable and fair distribution of the 
competitive business at remunerative rates, the only rational 
mode of solving this question that can be suggested, is for the 
interested parties to agree first definitely upon a division; to 
ascertain definitely, by a proper account keeping, whether this 
division takes place under ths adjustment of rates agreed upon, 
and if not, to readjust the rates from time to time, so as to in- 
sure the desired result. When this is done, all motive for strife 
and ruinous competition is removed.” 

Even after all desirable information was possessed, it was 
often exceedingly difficult to secure the assent of the parties 
interested to any of the divisions of traffic proposed, and a re- 
sort to arbitration was frequently necessary. These adjust- 
ments were indeed a frequent source of great difficulty. Pre- 
suming this matter to be adjusted, the division of the traffic 
originating at various points, or at all important competitive 
traffic centres, renewed old contests and furnished a fruitfnl 
source of bickerings, most of which were finally quieted 
by definite agreements reached through appeals to arbi- 
trators or otherwise. Another cause of strife was the settle- 
ment of accounts in the numerous cases where the amount of 
traffic carried by each line did not correspond with the agreed 
division, being either above or below the exact percentage. 
Various remedial methods were adopted by different associa- 
tions; sums corresponding to the profits earned being paid in 
some cases by the lines which had transacted more than their 
allotted share of business to the lines which had not secured 
their allotted percentage; attempts to divert traffic from one 
line to another being made in other cases; and alterations in 
the amount of differentials or authorized rate cutting allowed 
to inferior lines being made from time to time by some of the 
confederations. Interwoven to an important extent with such 
labors were the adjustments of rates between given points, and 
of the relation which the rates to or from one point should 
bear to the rates between other points; and also the gradual 
improvement of the systems of classification, which regulated 
the relation of different articles to each other with respect to 
the amount of freight charges to be paid. 

So far as 


UNJUST DISCRIMINATIONS AGAINST LOCALITIES 


are concerned, the confederations provided the only effective 
method that has ever been devised for preventing gross in- 
equalities; as the rates to and from each important point 


reached were necessarily adjusted with at least approximate 
justice, or the nearest approach to it that was attainable in 
view of the variety of conflicting interests. Ina broad national 
sense there has never been any other serious effort to prevent 
unjust discriminations against numerous competitive localities 
than that represented by the labors of the confederations in 
this direction. They have, in the aggregate, formed the only 
tribunals ever established in this country which were at once 
capable of discussing this subject intelligently, of securing the 
prompt attention of representatives of the diverse interests, and 
of giving practical effect to such conclusions as were reached 
after due deliberations. Nobody knows so well as the repre- 
sentatives of the railway lines that traverse diverse competitive 
sections and reach numerous competitive points what unjust 
discriminations against localities are; attempts to practice them 
are sure to encounter resistance, perhaps even to the extent of 
precipitating damaging railway wars; and it is questionable 
whether any other rational mode of permanently adjusting the 
rates to and from numerous cities in the United States on an 
approximately just basis has ever been even suggested, except 
that represented by the labors of some of the confedera- 
tions, and kept in force when they were in harmonious opera- 
tion. , 

Some of the most injurious and protracted of the railway 
wars that have occurred in this country have been waged for 
the purpose of settling by damaging conflicts the relation that 
should exist between the rates to and from rival cities. The 
struggles in reference to the relative rates between Boston, New 
York, Philadelphia, and Baltimore, respectively, on the one 
hand, and western or north-western traffic centres on the other, 
were exceptionally severe, it being the object of the northern 
trunk lines or New York Central and Erie to diminish or 
annihilate the differentials or right to make lower rates to 
Philadelphia and Baltimore than to New York, and the object 
of the Pennsylvania and Baltimore and Ohio trunk lines which 
traversed a more southern latitude to prevent the annihilation 
of the practical right to move through western freight to and 
from Philadelphia and Baltimore, at slightly lower rates than 


those accorded to the city of New York. Similar controversies 
have occurred in regard to the relative rates affecting other 
cities, and there are always influences at work which have a 
tendency to incite such conflicts between or about sundry rival 
cities. One of the great tasks of the important confederations, 
at various periods, was to avert such struggles. The means 
adopted was to elaborately consider the intricate questions in- 
volved, and finally agree upon a percentage of rates or basis of 
percentages between all competitive points in the territory over 
which jurisdiction was exercised. These percentage tables were 
slightly altered from time to time when special reasons for 
changing them in any particular were shown. In regard to 
the rates between the north Atlantic seaports and territory east 
of the Mississippi and north of the Ohio river, a brief account 
of the method pursued is furnished in the following extracts 
from statements made by Mr. Fink to select committee on 
interstate commerce of the United States senate on May 2ist, 
1885;— { 


RULE FOR ADJUSTING RATES BETWEEN ALL THE COMPETITIVE 
POINTS IN A GIVEN TERRITORY. 


“The main rule that prevails in this section of country for 
making tariffs is a very simple one, and it has been a satisfac- 
tory one. The rates between Chicago and New York, which 
are generally determined by the competing water routes, are 
taken as the basis of the tariff. When that is established, a 
table which has been prepared, based upon the relative dis- 
tances of other points to points of destination of the freight, 
gives the corresponding rates from other cities east of the Mis- 
sissippi river and north of the Ohio river. 

The Chairman. You mean all the stations along the road? 

Mr. Fink. I mean all the important competitive points. 

The Chairman. Can you furnish that table to us? 

Mr. Fink. Yes, sir. Here is the percentage table agreed to. 
This is the result of the efforts of these competing roads during 
the last ten years to establish a proper tariff, to avoid unjust dis- 
crimination between the various localities in the west. The rates 
from the competing points to common points in the east, say 
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New York, are in proportion to the distanée from Chicago to 
New York. For example, Cairo, Illinois, is 120 per cent. of 
Chicago. It is 1,200 miles from New York, while Chicago is 
about 1,000 in round numbers. Whenever the rate from Chi- 
cago to New York has been established, the rate from Cairo 
to New York is 20 per cent. higher. Take Indianapolis for 
another example. Its distance from New York is 98 per cent. 
of the distance from Chicago to New York. Whenever the 
rate is reduced from Chicago to New York from 25 cents to 20 
cents per 100 pounds, the rate from Indianapolis is at once 
reduced to 23 per cent. of the twenty-cent rate, or 18} 
cents. 

; The Chairman. Recognizing the distance as that much 
ess? 

Mr. Fink. The relative distance between points between 
which freight is to be carried is made the basis of the tariff— 
substantially so. There are sometimes a great many routes of 
different lengths between common points, and rates may some- 
times be based upon the long, sometimes on the short, and 
sometimes on the average length of the several routes. 

The Chairman. While you are regulating freights on a road 
from here to Chicago, for instance, you begin at Chicago to 
charge so much from there to New York, or from New York 
to Chicago, and you do the same thing as to every other point 
where there is another road that comes this way? You let 
each one of the roads cut and carve at every station where 
there are not two roads, do you? 

Mr. Fink. No, there are certain rules upon which tariffs are 
made from local points. After a rate has been established for 
a competing point, say for Indianapolis, it being 98 per cent. of 
Chicago, then the rate from a point beyond Indianapolis (if it 
is not a competing point, but a local point on any one of the 
various roads that run to Indianapolis), is added to the through 
rate. The local rate, which is generally for short distances, can 
only be charged to the point where the freight reaches the first 
competing point. The roads can never do more than that. 
And here I would call your attention to this fact: That high 
local rates can only be made for short distances. For example, 
I suppose in Illinois there is no place more than 10 or 20 miles 
from some competing railway station. Insucha case the local 
rates could only be made high for 20 miles. As soon as the 
freight strikes a competing point, and it is intended to go 
beyond that point, it gets the advantage of whatever low rates 
may exist from that point. The local shipper has the full ad- 
vantage of competing rates.” 


THE PERCENTAGE TABLE 


referred to above, which indicated the relation between rates 
pertaining to all competitive points in a given territory, named 
several hundred places, alphabetically, including a number of 
towns containing a comparatively small population, as well as 
important cities, The following extract from the first portion 
of a revised table of east-bound percentages adopted to take 
effect June 1st, 1888, sufficiently indicates their character:— 


To New York. Per ct. To New York. Per ct. 
Atduiamy Michiv\ sce «cess een 92 Cassopolis, Mich....... were LOO 
PATRONS OW etarwteeistresrsereeie wore © 71 CEC OR asc ee sacs cOeaes 85 
ANS ley MIR Sieisle etars-sis oferwvalelernie's 100 Celing COI: csciesmnwareiccinsts 85 
Alexandria, Ind..........0.- 02) Bil'Charlotte, Mich. soesjce- «ets 95 
Allegan, Mich........ aonsuD 100 ChiGago, slit. sevice cies ciseice 100 
MAI GOTVGALD oiote ere achevoiciatetalerelz ares 116 Chillicothe Orr. ese... «3s 80 
Anderson, Inde... <2... 0% OZ I Cincinnati, Once sccm ce sie ce 80 
PAT CAGIA, Ovarecicieinn eect sle.ssis 79 Circleville, OF). sis re sersiciasieie 80 
PAT EOS MING: /5js.eraloicicivie io oie > 016 100 Claypool, Ind. 5..20..6e00 97 
PATH OTIS Oasis, scs/o\eie/ecctsiors denice a: Cleveland, Ov. 6 cccesessiten.s ae 
‘Aubburinelad.s 20121-10006 5 34 OLY dey. Osseo: aretstcisis'egercisi+’e\a\sioi% 78 
Auburn Junction, Ind...... 92 Columbia City, Ind.......... 93 
DAsv Al let yeMth Cloateasteyelstotstoterece alte els OP Male Colum is:O srnsrcteleisjeiselaseleis 717 
Battle Creek, Mich..........- 100 | Connersville, Ind........... 90 
Bellefontaine, O.........++- 83 Continental, .O)erasis.<aiaioen 83 
Bloomington, Ill.........++. 109 Crawfordsville, Ind.......... 100 
Bunker Hill, Ind.......... 5 DE Oresthimey|O 5 ctereo:01s,010:0in10i8)0 5,9 76 
Burgoon, O........s+eeeeee 78 G@nGStOM yO rec yecctesisaibiosels «(versie 71 
Butler, Ind.......sssssee+0 92 Crown Point,-Ind........... 100 
Cairo, Wl eares Eawaiswieece’s LZO DAY TOL, | Oa rcrolaielelele ets/=\s/eleleverr 84 
Cambridge, 0......-+++-+e+6 74 | Decatur, Ind......... coacose 90 
Cambridge City, Ind........ 90 DCH ANCE .O fo. slrcsa9 o:0/n1s\ne010 85 
Canton) O..0ejcic0000 ieateneinane A. YA Delaware, © vcercrescienieroisisiecias 77 
Casey, O ......ee0ee de S628 -» 79 | Delphos, O.....cecserveecses 83 
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To New York, Perct.| To New York. Per ct. 
Desens OV eicissedele ests eireiesa arene 80 Blox lin clin reveteletosors ouxciateieisterste 90 
Detroit, INE Geo owtiog camaro. 73 Frankfort. Pn Gusset iinsisisiete 96 
PD) rtanetthve ln) aes svesleee cles 2 90 Hremmomt.) Oi scieiss/ sce icreielals ooe 18 
HASH OUR IGOWUIS cis .c sis sys nese 6° 116 Galion, Oye cscs ses sv ve an clersie 76 
East Burlington, Ill......... 1G Pe Gali polisy|O\ssrrete sia cteietstelarons 87 
East Hannibal, Ill.......... 116 Goshen ind tease sta cisteeites 97 
East Keokuk, Ill...........- 116 Grand Rapids, Mich........ 100 
Hast Louisiana, Ill,......... 116 Graney Lind ipmcter-eita steels: 100 
chant Lind vayarts fetes seers rouctets 100 Green Castle, Ind........... 100 
TWDliwo0G, Vx: seusiels ouslevs/ereress exe 95 Greenfield) Onc srewicurerecieseisre 83 
Enterprise, O..... sy atexase Sareter 85 Greenvalles Ornccie oecineietse oie 85 
HNILG years evecesavere« eleieis1e1s 1012/2) are 60 | Greensburg, Ind............ 93 
Eyvansvillem ind ea: .e.seme « 108 Green Springs, Ole. «cc + sels 78 
IU baVCIER EO sncoom Aoaacdobans 79 Hagerstown, Ind............ 90 
HOTest vOMe, stelewes sctente wees 79 Hartford! City; Liid\ss)s tee cee 90 
HortaWay ies Lndsies cae ce 90 Hlaryard all icits s-1cistecretete store 114 
HostoriaeOiacivosctelnete-cleelcte 78 HillsboroyiO-/cciietee es clveetce 87 


While the difference in the percentage of rates to and from 
western points to New York is shown in the above table, rules 
were also laid down to govern movements to Philadelphia, 
Baltimore, and Boston. The rule relating to this subject, which 
was adopted in 1879, and applied to a percentage table similar 
to that described above, was as follows:— 

“Adjust rates to Boston, Philadelphia, Baltimore, &c., as fol- 
lows, viz.:— 

To Boston, and to points taking Boston rates, add five cents per 
hundred to the rates to New York; to Philadelphia, and points 
taking Philadelphia rates, deduct two cents per hundred from 
the rates to New York, and to Baltimore, and points taking 
Baltimore rates, deduct three cents per hundred from the rates 
to New York.” 

Corresponding arrangements were made for establishing a 
basis of rates on west-bound traffic which originated in all the 
north Atlantic seaboard cities and adjacent points. 

In the numerous cases where confederations of lines travers- 
ing other regions made analogous arrangements, it became a 
comparatively simple matter to regulate rates with approxi- 
mate precision, and to avoid discriminations against localities 
to an analogous extent. The net result was the power to 
promptly quote approximately just rates between nearly all 
the competitive points in all portions of the country, which 
were substantially adhered to at all times when the pooling 
systems applicable to the points named were in successful ope- 
ration. A comparatively close approach was thus made, during 
eras when railway wars and undercutting were avoided, to the 
ideal system of transportation which E. Porter Alexander de- 
scribes as “one in which any shipper might sit quietly in his 
office, and contract to deliver freight at any town in the United 
States by referring to a printed tariff, which would show rates 
as uniform to all as the rates of postage, and not exorbitant in 
amount.” 

DISCRIMINATIONS AGAINST INDIVIDUALS. 


Effective confederations necessarily led to a notable diminu- 
tion in the number and injurious characteristics of discrimina- 
tions against shippers, or in favor of large shippers. While 
railway wars were of frequent occurrence and competition 
active, agents of every competing company naturally and in- 
evitably made earnest endeavors to secure the business of 
firms which habitually desired facilities for the movement of 
large quantities of freight. It was manifestly the interest of 


prominent shippers to secure the greatest attainable conces- 
sions from agents of the rival companies, and either by direct 
concessions, a promise of rebates or drawbacks, delusive 
methods of classification, or false weights, they usually suc- 
ceeded in having movements made for sums considerably be- 
low the prevailing nominal rates. There are so many methods 
by which strict adherence to rates can be avoided by the joint 
connivance of transporting companies and the parties they 
serve that it is practically impossible to prevent such evasions by 
law, or any other known method than the removal of all induce- 
ments or incentives to participation in such evasions by trans- 
porting companies. On this account it was found difficult to break 
up all the disguised forms of rate-cutting which had become 
deeply rooted at all points where active and unscrupulous com- 
petitive efforts had been continued during protracted period. 
But many vigorous struggles in a reformatory direction were 
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made. In regard to their results, E. Porter Alexander, writing 
in 1887, says: “We can now at least judge of the tendency of 
the pool, and by comparing the present situation with that at 
its beginning, can decide whether or not there is any palliation 
of the personal discriminations from which deliverance was 
sought, and whether or not there are indications of the ap- 
proaching extortion apprehended by the public. 

As to the decrease of personal discriminations, or the preva- 
lence of rebates, there are, of course, no statistics or exact 
figures to be appealed to, but there are certain indications from 
which the general situation may be inferred. First, there is 
little recent public complaint of this evil by shippers. Ten 
years ago the papers were filled with it, and public meetings 
were frequently held to denounce it. The indignation would 
not be less now did it exist to an equal degree. The theorists 
who from time to time write and declaim against the railroads 
draw all their examples from dates prior to the establishment 
of the pool, or from periods when its operations were sus- 
pended. The oldest, and, in some respects, the most success- 
ful, pool in the United States is that of the Southern Railway 
and Steamship Association, which covers most of the south 
Atlantic and gulf states, Before it was established the rates 
were honeycombed with rebates at every competitive point in 
the territory. To-day, from some personal knowledge of the 
situation, and from the best information I can obtain, I do not 
believe that there exists a single rebate or personal discrimination 
in all the pooled business in that territory. As to the trunk-line 
pool in New York, it is believed by those most likely to know, 
or to suspect such things, that none exist on the part of any trunk 
lines, though it is probable that some of the weaker connections 
still purchase a part of their business in some way. . . It 
is certainly clear, then, that the pooling system at least greatly 
palliates the evils of discrimination and rebates.” 


CLASSIFICATION OF FREIGHT. 


A considerable portion of the proceedings of some of the 
deliberative bodies organized by the confederations consisted of 
the discussion of proposed changes in the classification of 
freight, a number of which were made from time to time. As 
material differences in rates in force at any period between any 
points depend upon the class in which articles are ranked, the 
regulation of such classifications forms one of the most im- 
portant and complicated portions of the duties of modern rail- 
way managers. Its effect on the cost of movements of various 
kinds of merchandise is analogous to that of a governmental 
tariff embracing numerous rates of duty on imported articles. 
The subject abounds with intricacies, which steadily and rapidly 
increased with the growth of traffic, numerous additions to the 
list of articles moved extensively, and reductions of average 
rates to exceptionally low standards. In many instances it 
would probably be difficult to give satisfactory reasons for 
putting one article in a class that required the payment of a 
higher rate than another similar article, but in many other 
instances there were good reasons for such differences, as they 
included great variations in value and consequent risk in case’ 
of loss or damage and the cost of handling. 

Competition of one kind or another forms an invariable 
feature of all extensive transportation systems, and received 
much consideration even in the adjustment of the toll sheets 
of canal lines constructed and owned by states; but as civiliza- 
tion progresses and various complications arise, either through 
important additions to the list of articles carried, or the effect 
which the extensive sale of some new product has upon trade 
conditions existing at the time it was first introduced, such as 
was produced by extensive internal dressed-meat shipments on 
live-stock interests, or other causes, the complexity of classifi- 
cations grows rapidly, and the necessity of frequent authorita- 
tive action in reference to sundry products is intensified. 

Originally in the internal railway and steamboat freight 
movements of the country the most important distinctions 
were based either on the intrinsic value of the articles moved, 
on the relative ease with which they could be loaded and un- 
loaded, on the relation between their weight and the space they 
occupied, or on the question whether they were dry goods or 
groceries moved from cities to the interior, or domestic pro- 
ducts moved from the interior to commercial centres. Such 


considerations still possess much significance, but the extent to 
which minuteness of distinction has been carried has been 
greatly magnified, and much has been done in the way of 
establishing uniformity of freight classifications on the part of 
the lines traversing a given territory. 

In reference to uniformity it is stated that the new trunk- 
line freight classification which went into effect on April Ist, 
1887, a few days before the interstate-commerce act of 1887 
became enforcible, and was made applicable to competing 
points north of the Ohio and east of the Mississippi, par- 
tially superseded more than a score of classifications previously 
in force in the same territory. It specifically superseded the 
official classification of east-bound freight, the official classi- 
fication of west-bound freight, the Middle and Western States 
classification of freight, and the joint merchandise freight classi- 
fication. It applied to and directly named almost every article 
of commerce. 

Before it was promulgated elaborate rules and special in- 
structions were forwarded to agents, some of the most im- 
portant of which related to precautions against fraudulent 
action on the part of shippers in the matter of furnishing a 
false description of merchandise for the purpose of securing an 
unauthorized lowering of rates, or intentional mistakes or 
misstatements relating to weight for the purpose of having a 
greater quantity of freight carried than the amount for which 
a charge was made. These two forms of deception, practiced 
with the connivance of clerks or other officials connected with 
freight departments, when a railway company or some of its 
representatives desire to engage in secret rate-cutting, and fre- 
quently attempted by shippers, without such connivance, when 
they believed that detection could be evaded, have formed dis- 
turbing influences of considerable magnitude in connection 
with all attempts to strictly maintain legitimate freight rates, 
and they bear to the aggregate freight movements of the coun- 
try a relation somewhat similar to that held by smuggling 
systems, at various times and periods, to import duties or gov- 
ernmental methods of collecting revenue on merchandise im- 
ported from foreign nations. 

This is doubtless the most elaborate classification of freight 
ever made. Some idea of its comprehensiveness may be formed 
from the fact that the classification and directions interwoven 
with it which relate to particular descriptions of traffic, such 
as live-stock movements, for instance, are contained in sixty- 
eight pages of a closely-printed pamphlet, each of which con- 
tains sixty lines, when all their space is occupied with printed 
matter, but short blanks are left between each of the alpha- 
betical headings. 

An illustration of its characteristics is furnished by the fol- 
lowing extract, which represents the contents of a little less 
than the first page:— 

CLASSIFICATION. 

Explanation of Characters.—The class is given opposite each article, 
1, 2, 3, 4, 5, and 6, stand for first, second, third, fourth, fifth, and sixth 
classes respectively. Sp’l for special. 14 for once and a half first class. 
D 1 for double first class. 2} for twice and a half first class. 3+1 for 
three times first class. 4 t 1 for four times first class. O. R. for owner’s 
risk, O, R. B. for owner’s risk of breakage. O.R. OC. for owner’s risk 
of chafing, O. R. L. for owner's risk of leakage. ©. R. for carrier's 
risk, §, U. forset up. K. D. for knocked down. C. L. for car load. 


L, C. L. for less than car load, P. P. for prepaid. N. 0.8. for not 
otherwise specified. 


Articles not Enumerated will be Classified with Analogous Articles, 
i C..L; Cc. L. 
Acetate om limienst teresa cet Gavia eeaieicivie sie sisiegicec canna 5 
Acids, inicarboys, O. Re, releasedsccecaeecece ceeeee ceed : 
Acids; inGronidrumey Ol Re sececes cesetee ce SeMlenciess serie: ; 
Acids, in carboys or iron drums, ©, R..........-e.s0+0--D 1 
Acids, in carboys or iron drums, 0. R ASHEIOC CaS a ete tele 5 
Acids, in tank cars, to be furnished by shippers, O. R., 
minimum weight, 24,000 pounds; empty tanks to be re-. 
turned free, no mileage allowed............... 
Acids, dry, in boxes or kegs.......,.ccccoccceccccces 
Acids, dry, in barrels or casks..... 
Actinolite tac sce acess Sass 
Advertising boards, in bundles......... sc oreveletrere ate cette . 
Advertising matter, boxed or in bundles, 0. R., P. P 
Agate ware...... 


. 
. 
. 
. 
. 
. 
. 
. 
. 


eeeee 


Seem eer sees tee ere eees seco rree ete eeccee 
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Agricultural implements and agricultural implement parts, or stock 
or stuff, as follows, viz.:— 


In car loads at owner's risk of breakage or chafing, as follows, viz.:— 


When loaded in box cars, N. 0. S 
When loaded on flat cars, shippers to assume risk of loss of small 


parts, and to so state on bills of lading or shipping bills......... 5 
When loaded on flat cars, carrier to assume risk of loss of small 

LOE SG lobes oro d ob pring ene ate LARD coe eer aR 4 
When returned to manufacturers, for repairs via same road by which 

they were orginally forwarded.................- SH ANDOSRADOgOD 6 
Binders’ trucks, for moving and self-binding harvesters..... SaseceD 
Cutter bars and cutting apparatus..... minre olarehes iwialaiefahelvinleieietavelh:alsresei 5 
Cradle bodies, fingers, and snaths ........... cescscccccvecce neneet 
Cutters, ensilage...... ol cle SSVRTAUGN@)s1a.6 ale aicisisYo,aissicvoi Seine eeeteinro eieys seo) 
Cutters, sod........ aie eal PTS Ne eleraIs TaN ciuc AIRE Toran slave's elsierave lore gece 5 
Fanning mill material......7-%........ nob eaonbods siovelerelarae(eristere 5 
Harrow teeth’... 00.0... Mareraterertereretsveretcversiete cei as merece aposoanndy 5 
Hay rickers, K. D. flat, in bundles........... ate teibtelv ie ayctetste ce escrevataks 5 
Manure spreaders............... eat elwle'a ale 5/1 e(a(a eleiateisle.o/ainie ice atom ets 5 
Blowssecshcaseegedeer soe. cates Bieta eiedolaista’s wisteloipicteon sine et Oe 5 
Plow beams and handles, iron or wood...... Sri, Ni haicineahesal eee 
Rake teeth, iron or steel......... soretaicisinie aie \aiaieis'g Sisialaaieins Gdn Gate oan 5 
ERO MOTs AL eMl peeARG Ong OT 18 WI oe fa:5 (cca aio aie. /aiclnse Lieisieles «:0Ve visieiele viereieie 5 
Bevythesand scythe suas. csc. cscs va cules wae eenvt cet sae Siarelciets 4 
Steel plow points and wings........ aiseyyeiemin a2 paaseosetoon weeTe 5 
One thresher or separator, with steam power........... hiodpiasstan.) 
Two threshers or separators, with or without horse-power......... 5 
Wheels, wrought iron, for agricultural implements....... ........ 5 


Wheels, iron and wood combined, for agricultural implements. ...5 


The committee which prepared this classification consisted 
of F. H. Kingsbury, of the Pennsylvania Railroad; George G. 
Cockran, of the New York, Pennsylvania and Ohio; William 8. 
Sloan, of the Delaware, Lackawanna and Western; C.S. Wight, 
of the Baltimore and Ohio; R. L. Crawford, of the New York 
Central and Hudson River; J. T. R. McKay, of the Lake Shore 
and Michigan Southern; and N. Guilford (freight commissioner 
of the trunk-line confederation), chairman. 

It was adopted at a meeting of the joint committee (freight 
department), held in New York on March 2d, at which time 
the following report of a committee on rates of which Mr. 
Hayden, of the New York Central, was chairman, was also 
adopted:— 

The committee do not consider it advisable or practicable to estab- 
lish as a principle that east-bound and west-bound rates shall neces- 
sarily be the same, but recommend that, under the conditions now 
existing, taking effect April Ist, 1887, and until thereafter changed, 
the rates be:— 

New York to Chicago:— 


1st. 2d. 3d. 4th. 5th. 6th. 

75 65 50 35 30 25 
Chicago to New York:— 

1st. 2d. 3d. 4th. 5th. 6th. 

75 65 50 35 30 25 


On the following day the joint committee approved a report 
which authorized some changes in the percentage table relat- 
ing to east-bound traffic. On the three vital matters thus 
arranged or rearranged, for the time being, viz., freight classi- 
fication, rates, and the percentage table, hinges an immense 
proportion of the vital essence of modern railway operations 
and their effect on investors or stock markets on the one hand, 
and the general public, in their various capacities as consum- 
ers, producers, shippers, consignees, and merchants. 


PASSENGER’ POOLS. 


In connection with some of the confederations, and especially 
of the Trunk Line and Central Traffic associations, passenger 
pools were formed, in which the general passenger agents of 
the companies interested, or their representatives, met from 
time to time, under the direction of commissioners or their 
assistants, to devise means for preventing excessive compe- 
tition in regard to fares or the charges for moving persons, Of 
the inception of one of the most important of these move- 
ments, Mr. 8. F. Pierson, commissioner of the passenger de- 
partment of the Trunk-Line Commission, writing in 1884, in 
an article on the Passenger Pool and a Clearing House, con- 
tributed to the Chicago Railway Review, said:— 

“Recognizing the difficulties of the problem, the joint execu- 


tive committee, representing most of the important through 
lines east of Chicago and St. Louis, and north of the Ohio river, 
entered upon an agreement for the division of certain passenger 
earnings and traffic, which took effect September Ist, 1882, and 
continued in force until July 31st, 1884. The general notion of 
this movement was to divide all the important competitive 
business in the territory described between competing lines in 
fixed proportions. The object was to secure, by a general part- 
nership in the total traflic to be transported, stable rates of 
fare between competitive points, and better net results by re- 
ducing to a minimum the expense of soliciting, advertising, 
commissions, and other fancy expenditure for securing busi- 
ness. It was agreed to submit differences which might arise, 
and which could not be settled by negotiation, to the adjust- 
ment of arbitration. This experiment was at first applied to 
business passing between the cities of Chicago, St. Louis, and 
Cincinnati on the west, and Boston and New York on the east. 
It did not include business passing through either of those 
points, nor any business to or through a number of important 
gateways in intermediate territory; nor, until a late period, did 
it include any of the interior cities. Notwithstanding this, sta- 
bility in the business actually divided under this arrangement 
was substantially secured. The balances drawn from month 
to month were promptly paid, and, with one or two unim- 
portant exceptions, it was found that roads earning their 
allotted proportion sought neither to reduce fares nor to pay 
commissions on business which was secured to them without 
such expense, and that the roads which were obliged to buy their 
business under any condition of affairs, secured it at less cost 
under the protection of the contract. The healthful effects of 
maintenance of rates between these points was felt in other 
branches of the business. Nevertheless, a few companies de- 
clined from the outset to become parties to the arrangement, 
and their position with reference to it menaced the success of 
the effort. This, together with the introduction of new roads, 
which did not become parties to this arrangement, not only 
made it impracticable to extend it to a greater number of points, 
but also threatened the roads who were parties to the agree- 
ment with the loss of traffic if it should be continued. It was 
decided impracticable, therefore, to continue the experiment 
after the month of July until such time as all important roads 
interested would become parties to it, and until it could be 
extended to a sufficient number of competitive points to give 
it a reasonable chance of success. The result is simply a repe- 
tition of what has happened many times before. A very large 
portion of the proper revenues of the roads from competitive 
passenger business is being wasted, and the end is not yet.” 

Efforts to prevent the demoralization of passenger traffic, by 
various means were continued. In a circular furnished to all 
the roads interested, dated April 13th, 1885, Mr. Pierson said: 
“Since the division of passenger business was discontinued in 
July last, the condition relating to the maintenance of rates of 
fare throughout the territory east of Chicago and St. Louis has 
been growing constantly worse, until the necessity for prompt 
and united effort in the interest of revenue is, perhaps, greater 
than ever before in the history of these railways.” 

In response to this and numerous other appeals a number of 
expedients were adopted, in some instances with good effect, 
and in other cases the results could scarcely be considered 
satisfactory. The effective regulation of competitive passenger 
traffic is, if possible, a more difficult task than the regulation 
of competitive freight movements. 


CAUSES OF FREQUENT FAILURES OR TEMPORARY DISRUPTIONS OF 
CONFEDERATIONS. 


Notwithstanding the beneficial results attained, from the rail- 
way standpoint, from the successful operation of confedera- 
tions, the periods during which they were partially or wholly 
ineffective were numerous. The most important reasons for 
frequent failures are probably stated in the following extract 
from Mr. Albert Fink’s statements to the Senate committee on 
interstate commerce, made in New York on May 21st, 1885:— 

“The great difficulty that we experience in establishing and 
maintaining tariffs is to compel all the competing railroads to 
act together. There are always one or more that labor under 
the mistaken idea that they could stand outside and take ad- 
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vantage of the roads in the association that bind themselves to 
publish and maintain tariffs. It is a most short-sighted policy, 
as it always results in a war of rates and unremunerative rates 
for all. Unfortunately, there are short-sighted railroad man- 
agers that will repeat and repeat the same short-sighted policy, 
and they are mostly responsible for all the mischief that follows. 
They cause losses to railroad companies of millions and millions 
of dollars, and prevent proper adjustment of tariffs. il 
sometimes despair that we can accomplish anything by volun- 
tary agreement, although this would be the proper way to do. 
If we cannot, and the Government cannot step in and make 
these necessary tariff agreements binding in the same way as 
it enforces all other legitimate contracts, then I do not know 
what is to become of the railroads of this country. Iam just 
as anxious to formulate a law that would meet this evil as 
you are, but at the same time I cannot see my way clear to any 
law that would be effective and operate justly to all interests. 
Ican see.my way clear this far: That when railroad compa- 
nies do come together and publish a tariff, they ought to be 
made to adhere to it; but the question is how to get them 
together if one or the other wishes to stay out. I do not exactly 
know how that can be done, but I would recommend that if 
any legislation is to be had at all this experiment should be 
tried of forcing roads to publish and maintain tariffs.” 

Various causes that have diminished the efficiency of the 
important railway confederations to a great extent include the 
following: First, absence of legislation making the agreements 
reached from time to time enforcible in the courts; second, the 
development, at various times and places, of forms of popular, 
commercial, or judicial antagonism; third, the prolonged ante- 
cedent training of a large proportion of the men actively 
engaged in soliciting or superintending freight movements in 
adroit, zealous, and reckless competitive practices; fourth, in- 
tense rivalries prevailing between some of the lines partici- 
pating in each combination; fifth, the dire financial straits in 
which companies are sometimes placed when the traffic to be 
moved falls below the normal standard; sixth, the frequent con- 
struction of new lines or formation of new routes between 
important competitive centres, after a confederation is in suc- 
cessful operation, partly because, on account of the compara- 
tive steadiness with which rates are maintained through its 
labors, it is supposed that satisfactory profits can be reached 
from participation in the business that has been placed on a 
paying basis; seventh, because lengthy new lines commonly 
have little local traffic either to protect or furnish revenue, and 
they are, therefore, usually disposed to display unusual eager- 


ness in their competitive efforts, and eighth, because the rapid 


extension of new lines, establishment of new settlements, and 
creation of new commercial interests in many portions of the 
country, frequently develop disturbing elements. 

Of the adverse influences, the two which were probably the 
most difficult to surmount were the absence of legal methods 
for enforcing compacts and the extraordinary ease with which 
lengthy new competitive lines can be constructed during eras 
of apparent prosperity. A third of great importance was added 
by the clause of the interstate-commerce law of 1887 which for- 
bids pooling arrangements that involve the payment of money 
by one company to another in settlement of balances arising 
from a failure of any of the participants to secure their allotted 
percentage of traffic. The last-named obstacle is so serious 
that if confederations had not proved useful for the classifica- 
tion of freight, the intelligent discussion aud adjustment of 
rates between numerous points, and various other purposes, it 
would probably have led to their abrogation. It necessarily 
required that leading features of the most important confede- 
rations should be essentially modified. 

If the payment of balances arising from the different degrees 
of success which attend the efforts of competing companies is 
to be strictly forbidden permanently, the pooling systemsrwill 
probably fail to accomplish the leading purpose of their exist- 
ence, unless they can devise differential charges sufficiently 
flexible and diverse to accomplish the desired results. This 
would be an exceedingly difficult task, as it would involve the 
adjustment of a scale of authorized variations from standard 
tariffs and rate sheets that would approximately meet the re- 
quirements of all lines. 

A new stage of development commenced with the passage of 
the interstate-commerce law of 1887, and the appointment of 
five commissioners, consisting of Messrs. Thomas M. Cooley, of 
Michigan; William R. Morrison, of Illinois; Augustus Schoon- 
maker, of New York; Aldace F. Walker, of Vermont, and 
Walter A. Bragg, of Alabama. It will probably require a con. 
siderable amount of time to determine the effect of the powers 
they are authorized to exercise and of the provisions of the 
law upon the complications arising from excessive and un- 
regulated competition; and to show how far the plans and 
labors of confederations or pooling systems will be modified. 

It happened repeatedly before the passage of the new law 
that insurmountable obstacles temporarily prevented the attain- 
ment of a semblance of success on the part of some of the im- 
portant confederations, yet they were not wholly abandoned 
during the darkest hours of their existence, and usually, after 
interregnums of varying length, their operations were actively 
recommenced, and this experience may be repeated. 


STEAMSHIP DEVELOPMENT. 


ee proverbially interesting but not always veracious 
person, the oldest inhabitant, can remember when steam- 
ships had to fight their way against criticism, doubt, and 
avowed hostility. One with a taste for unfulfilled prophecies 
could find amusement in reading the objections urged against 
steam navigation, not by owners of sailing vessels, but by naval 
officers of skill and experience, to whom no one ever attributed 
interested motives. Commodore Stockton was, by many a 
weather-beaten seaman, looked upon as men now look on in- 
ventors of impracticable machines. J. Fenimore Cooper, in 
the introduction to his “History of the Navy of the United 
States of America,” says: “There is an opinion becoming 
prevalent that the use of steam will supersede the old mode of 
conducting naval warfare. Like most novel and bold proposi- 
tions, this new doctrine has obtained advocates, who have 
yielded their convictions to the influence of their imaginations, 
rather than the influence of reflection. That the use of steam 
will materially modify naval warfare is probably true, but it 
cannot change its general character. No vessel can be built 
of sufficient force and size to transport a sufficiency of fuel, 


provisions, munitions of war, and guns, to contend with even 
a heavy frigate, allowing the last to bring her broadside to bear. 
It may be questioned if the heaviest steam vessel of war that 
exists could engage a modern two-decked ship even in a calm, 
since the latter, in addition to possessing much greater powers 
of endurance, could probably bring the most guns to bear, in 
all possible positions. Shot-proof batteries might indeed be 
built that, propelled by steam, would be exceedingly formida_ 
ble for harbor defence, but it is illusory to suppose that vessels 
of that description can ever be made to cruise.” These are the 
words of one of the greatest of American writers, of a man 
who had shared the life of the forecastle and the quarter-deck 
yet now they sound like utter nonsense. Ships like those i 
which Porter wandered over the Pacific, or Brooke captured 
the Chesapeake, could no more engage an efficient war steamer 
of to-day than a stage coach could race with a lightning ex- 
press. 

For ages man has ventured on the sea, and it is only within 
a brief period that the old saying, “Land separates and water 


connects,” has begun to lose its force. Even the rudest savages 
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generally have some light craft, and ancient history is full of 
allusions to galleys and triremes. The record of how the ad- 
venturous Pheenicians crept along the Mediterranean shores; 
how Scandinavian pirates ravaged the British coasts; how the 
Spaniards triumphed at Lepanto; how the early explorers tra- 
versed our western seas, and how Spain, England, Holland and 
France wrestled for commercial and naval supremacy, is a 
grand theme, whether treated as a historical poem or poetic 
history. But the periods from Jason to Drake, and from Drake 
to Paul Jones, are, for our purposes, less important than that 
from Fulton to the present time. 


THE FIRST WAR STEAMER. 


During the war of 1812 Fulton offered to build the Govern- 
ment a war steamer for $320,000, about the cost of a first-class 
frigate. The Government accepted his offer, and in 1814 he 
constructed the first steam man-of-war in the world, a vessel 
which very properly received his own name. Her tonnage 
exceeded 2,400; her sides were nearly five feet thick, and her 
draught ten feet. Credulous Britons formed most exaggerated 
ideas of her force, but she was in reality no mean foe, her 
designed armanent being 380 32-pounders and 4 100-pounders. 
She was launched in 1815, and proved amply able to move at 
the rate of five miles an hour, slightly more than was required 
by the contract. In 1829 her magazine exploded, and she 
perished, with no martial renown, it is true, yet with the dual 
distinction of having been the first steam man-of-war in the 
world, and the largest steamer built before 1888. Commander 
Chadwick deems her “a fitting monument to the genius of the 
man who unfortunately did not live to see her completion and 
successful trial.” 

The idea of building ocean steamers, while dear to the hearts 
of men like Fulton and Stevens, did not recommend itself 
favorably to the average shipowner. Steam vessels then 
moved at a very moderate rate of speed, frequently less than 
half that sometimes made by ships under sail, and he could 
see no advantage to be gained, except in calms or against head 
winds. Cooper says: “It is certain that no steamer, in the 
present state of science, can remain at sea thirty days, with 
efficiency as a steamer,” and it is probable that many expe- 
rienced judges shared this conviction. To navigate inland 
rivers, it might be said, was easy enough, but for a large sea 
voyage it was safer to put reliance on craft that had proved 
their fitness for such work. 


THE FIRST COMMERCIAL STEAMSHIP. 


In 1819 Crockett & Fickett, of New York, launched the 
Savannah, 380 tons. She was equipped as a full-rigged ship, 
and provided with a horizontal 90-horse-power engine, with 
side paddle-wheels and boilers in the hold. The Savannah 
made a trip to the southern city of that name, and shortly 
after crossed to Liverpool, making the trip in twenty-five days, 
during seven of which she was only propelled by the wind. 
In the summer she visited Cronstadt, and in October returned 
to the United States. Her machinery was subsequently taken 
out, and she served as a New York and Savannah packet until 
lost on the coast of Long Island. On the whole, she was an 
unsatisfactory ship, but she proved that steam could be utilized 
in trans-Atlantic voyages. 


STEAMSHIP DEVELOPMENT IN ENGLAND. 


A number of English companies were formed for the pur- 
pose of establishing steam packet communication with all parts 
of the globe, but most of these projects proved as illusory as 
the South Sea bubble or the tulip mania. In 1825 the steamer 
Enterprise, after a voyage of 113 days, reached Calcutta, and 
was soon followed by others. This led in turn to the establish- 
ment of regular steamship lines to France, Spain, the Mediter- 
ranean, the East and West Indies, and America. No one now 
ventured to question the possibility of using steam at sea, yet 
it still remained a point whether steam alone would be an ade- 
quate motive force. Fucl was a very costly item. 

Brunel’s determination to build a large steamship was fittingly 
carried out in the Great Western, her dimensions being: Length 
over all, 236 feet; length between perpendiculars, 212 feet; length 
of keel, 205 feet; breadth, 35 feet 4 inches; depth of hold, 23 feet 2 
inches; draught of water, 16 feet 8inches; length of engine room, 


72 feet; tonnage by measurement, 1,340; displacement at load 
draught, 2,300; dimensions of engines—diameter of cylinders, 734 
inches; length of stroke, 7 feet; weight of engines, wheels, &c., 
310 tons; number of boilers, 4; weight of boilers, 90 tons; weight 
of water in boilers, 80 tons; diameter of wheel, 28 feet 9 inches; 
width of floats, 10 feet. Her indicated horse-power was 750. 
The Great Western was launched at Bristol on July 19th, 1837. 
On April 4th, 1838, the Sirius left Cork for New York, and four 
days later the Great Western left Bristol in chase. Both vessels 
reached New York on 28d day of the month, the Sirius several 
hours ahead. The Great Western made her return trip in 14 
days, and with a coal consumption of 392 tons, against 655 tons 
on the outbound voyage. Between 1838 and 1843 she made 
sixty-four voyages across the Atlantic. In 1847 she was sold to 
the West India Steam Packet Company, and ten years later 
she was broken up at Vauxhall. 

Mr. Cunard’s efforts in establishing regular trans-Atlantic 
communication will ever be memorable. His company has 
become a household word. The Great Britain, built by the 
Great Western company, was the first large iron-hulled ship, 
although the use of this material had long been debated. 
Trevithick and Robert Stevenson had taken ground in favor of 
iron vessels and iron spars. Dickenson patented an iron boat 
in 1815, and a few years later enterprising builders launched 
a couple of iron craft. John Laird, of Birkenhead, built a 
number of iron vessels, the paddle steamer John Randolph 
finding a purchaser in G. B. Lamar, of Savannah. The Rain- 
bow, of 600 tons, was much the largest iron steamer in exist- 
ence prior to the advent of the Great Britain. Brunel firmly 
believed in the principle of screw propulsion, which, although 
Ericsson had shown its feasibleness, was generally regarded as 
impracticable. ricsson’s departure for America, under the 
patronage of Commodore Stockton, enlarged the scope of 
Thomas Pettit Smith, whose company put the screw-propeller 
to a practical test in 1839, the Archimedes being the fitting 
name of the craft on which the experiment was tried. Although 
it was intended to use paddle wheels on the Great Britain, 
Brunel prevailed on the directors to substitute the screw-pro- 
peller. The Great Britain is described as follows: Total length, 
322 feet; length of keel, 289 feet, beam, 51 feet; depth, 32 feet 6 
inches; draught of water, 16 feet; tonnage measurement, 3,448; 
displacement, 2,984 tons; number of cylinders, 4; diameter of 
cylinders, 88 inches; length of stroke, 6 feet; weight of engines, 
340 tons; weight of boilers, 200 tons; weight of water in boilers, 
200 tons; weight of screw shaft, 88 tons; diameter of screw, 15 
feet 6 inches; pitch of screw, 25 feet; weight of screw, 4 tons; 
diameter of main drum, 18 feet; diameter of screw-shaft drum, 
6 feet; weight of coal, 1,200 tons. “The main shaft of the engine,” 
says the Life of Brunel, “had a crank at either end of it, and 
was made hollow, astream of water being kept running through 
it, so as to prevent heating in the bearings. An important 
part of the design was the method by which motion was trans- 
mitted from the engine shaft to the screw shaft, for the screw 
was arranged to go three revolutions to each revolution of the 
engines. Where the engines do not drive the screw directly, 
this is now universally effected by means of toothed gearing; 
but when the engines of the Great Britain were made it was 
thought that this arrangement would be too jarring and noisy. 
After much consideration, chains were used working around 
different-sized drums, with notches in them, into which fitted 
projections on the chains.” After plying a short time between 
Liverpool and New York, the Great Britain was sold for use in 
the Australian trade. Still later she was changed into a sailing 
vessel, and in 1886 received serious injuries from stranding at 
the Falkland Islands. The Great Western company had been 
ruined mainly by the competition of the steadily rising Cunard 
Line, which in 1840 had launched the mail steamers Acadia, 
Britannia, Columbia, and Caledonia. All these ships were of 
wood, and employed the old-fashioned paddle wheels. Origin- 
ally entered into for seven years, the mail contract with the 
British government lasted for forty-six years. The Britannia 
left Liverpool, Friday, July 4th, 1840, and made Boston 14 days 
and 8 hours later. Her dimensions, substantially the same as 
her sisters, were as follows: Length of keel and fore rake, 207 
feet; breadth of beam, 34 feet 2 inches; depth of hold, 52 feet 4 
inches; mean draught, 16 feet 10 inches; displacement, 2,050 
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tons; diameter of cylinder, 72} inches; length of stroke, 82 
inches; number of boilers, 4; pressure carried, 9 pounds per 
square inch; number of furnaces, 12; fire-grate area, 222 feet; 
indicated horse-power, 740; coal consumption per indicated 
horse-power per hour, 5.1 pounds; coal consumption per day, 
38 tons; bunker capacity, 640 tons; cargo capacity, 225 tons; 
cabin passengers carried, 90; average speed, 8.5. In 1843 the 
Hibernia and in 1845 the Cambria joined the four vessels above 
named. Only first-class passengers were carried in those days, 
the steamship emigrant business dating from 1850, while no 
Cunarder was prepared for emigrants until 1853. Since that 
time the magnitude of the emigrant traffic has become one of 
the wonders of the world. 


AMERICAN PROGRESS IN THE CONSTRUCTION OF STEAMSHIPS. 


On the western side of the Atlantic the steamship had a 
steady growth. By 1832 our shipwrights were building side- 
wheelers for costing service. The New York coasters were so 
strong and rapid as to secure the yards of that city a number 
of orders for steam frigates from foreign nations. The New 
Orleans packet, United States tonnage 1,857, was an excellent 
vessel, carrying heavy burdens on light draught. 

In 1847 the United States government determined to use 
steam for carrying the mails. This ycar saw the rise of the 
United States Mail and Pacific Mail companies. During 1847- 
48 the Pacific Mail set afloat the California, 1,058 tons; the 
Panama, 1,087 tons; and the Oregon, 1,099 tons. The United 
States Mail built the Georgia, 2,727 tons; the Illinois, 2,123 tons 
and the Ohio, 2,432 tons. Wood and paddle-wheels were still 
deemed sufficient. 

Almost magical results followed when gold was discovered in 
California. Within ten years twenty-nine steamers were added 
to the two lines named above. It is reckoned that during that 
eventful decade they carried 175,000 persons to California, 
bringing back gold to the amount of $200,000,000. Tonnage 
had to be increased, and in 1864 the Golden City, of 3,373 tons, 
was built. From 1880 to 1861 the four leading seaboard cities 
constructed, on home and foreign orders, about eighty sea-going 
steamers, with an aggregate tonnage of 120,000, and a total 
cost of about $29,000,000. 

The Clarion, of 250 tons, built in 1841 to run between New 
York and Havana, was fitted up with a screw-propeller. The 
next year six screw-steamers were built at Philadelphia. As 
years passed the screw more than doubled its diameter, and 
the once universal paddle-wheel fell into decay and disuse for 
vessels intended to navigate the ocean. Woodcroft, Loper, and 
others made alterations and improvements on the screw sys- 
tem. Hall believes the Massachusetts, of 751 tons, to have 
been the first large ocean steamer sent out from an American 
port. 

In 1845 the post office contracted with Edward Mills for 
twenty trips a year to Europe, it being deemed advisable to 
follow the example of the British government in assisting 
steamship lines. The original grant to the Cunard company 
of £80,000, was subsequently increased to £145,000, and still 
later to £173,000 per annum. Our trans-Atlantic business was 
suffering severely from British competition. Four hundred 
thousand dollars per year was granted to Mr. Mills, who se- 
cured the construction of two steamers, the Washington and 
the Hermann, at New York, Westervelt & Mackay being the 
builders. The steamers were to sail for Bremen monthly in 
winter and semi-monthly in summer. In appearance Mills’ 
ships resembled long sailing packets, painted black and white, 
and fitted up with paddle-wheels. In seaworthiness and gen- 
eral utility these steamships acquitted themselves well, but in 
speed they were decidedly inferior to the Cunarders. In 1850 
the Franklin and Humboldt were built for the Bremen line, 
but their destination proved to be the Havre trade. 

William Wheelright, an American, finding his own country 
slow to respond to his project, went to England and took an 
active part in early operations of the Pacific Steam Navigation 
Company, a corporation which ultimately expanded to large 
proportions. 

In 1843 the frigate Missouri, while lying at Gibraltar, was 
destroyed by fire; but this ill-wind blew good to the cause of 
steamship building. Congress subsequently pledged itself to 


pay $385,000 per annum to Edward K. Collins, conditional on 
his building and operating, for twenty trips per year between 
New York and Liverpool, four steamers of two thousand tons, 
that might be used as men-of-war in case of hostilities with a 
foreign power. Mr. Collins did more than was required of 
him. William H. Brown, of New York, under George Steers’ 
direction, built the Arctic, of 2,856 tons, and the Atlantic, of 
2,845 tons. Brown & Bell, of New York, built the Baltic, of 
2,728 tons, and the Pacific, of 2,707 tons. These gigantic four- 
deckers won and merited general admiration. Their average 
time from New York to Liverpool was 10 days, 21 hours, and 
from Liverpool to New York 11 days, 3 hours. The average 
time of the Cunarders was from New York to Liverpool 11 
days, 12 hours, and from Liverpool to New York 12 days, 9 
hours. From January to November, 1852, the Collins Line car- 
ried 4,306 passengers, against the Cunard’s 2,969. Freight rates 
were soon cut down to one-half. Recognizing at once a power- 
ful rival the Cunard Line began to build new and superior ships. 
Our Government increased Collins’ subsidy to $858,000 per an- 
num, on condition that he should increase his speed. The 
Collins company handsomely sustained its head. In 1854 a 
collision with the Vesta destroyed the Arctic, but the next year 
saw her replaced by the Adriatic, of 4,144 tons. This giantess 
showed, in 1861, how well she deserved the $1,100,000 spent on 
her, by running from St. John’s to Galway in 5 days, 19} hours, 

New British lines were springing up meanwhile, and side by 
side with their growth grew and spread a feeling of hostility to 
the Collins Line subsidies. In 1856 they were cut down to 
$385,000, and the loss of the Pacific, with her crew and cargo, 
in the same year, verified the homely adage that misfortunes 
never come singly. In 1857 both the Collins and Mills con- 
tracts expired, and the Government refused to renew them. As 
receipts were not equal to expenses, both lines were obliged to 
sell their ships, and much of our commerce fell into foreign 
hands. During and since the civil war the steamships of Great 
Britain have been steadily gaining prominence as oceanic car- 
riers of American commerce. A Boston company in 1866 made 
a spirited but fruitless attempt to struggle with the British, and 
a Baltimore venture met with no better fate. Southern coasters 
have, however, to a greater or less extent, participated in the 
Mexican and West Indian trade, and Garrison, Roach, and 
others have sought to build up commerce with Brazil. 


THE AMERICAN LINE. 


A promising and vigorous effort to establish an American 
line was made in Philadelphia during the eighth decade. It 
was backed principally by an endorsement of its bonds by the 
Pennsylvania Railroad Company. Hall, in census report on 
American ship-building industries in 1880, printed in 1884, says 
that “in 1872 Mr. Cramp, of Philadelphia, obtained the contract 
to build four steamers, respectively named Pennsylvania, Ohio, 
Indiana, and Illinois, for the new American Line to Liverpool, 
of 3,016. tons each, at a total cost of $2,400,000. These boats 
made the reputation of the yard, and there being then no 
American steamers in the trade from the United States to 
Europe (and indeed there have been none since), it was 
deemed important to construct them in good style as speci- 
mens of American workmanship. 

They were modeled long and narrow, with fine bows and 
runs and slightly hollow water lines. The dimensions of each 
were: Length over all, 355 feet; breadth of beam, 43 feet; depth 
of hold, 35 feet. Decks, 8 in number; 2 masts. Each ship was 
supplied with two compound 1,800-horse-power engines, with 
57- and 90-inch cylinders, having 4-feet stroke, a 16-foot wheel. 
The ships were completed in 1878, and proved fast, smart, and 
strong vessels; their speed was 13 miles an hour. They have 
now been running nine years, and are insured by English com- 
panies at the most favorable rates given to any iron vessels 
afloat. As passenger boats they fully answered all expecta- 
tions; their average time from Cape Henlopen to Queenstown 
is 9} days, and on the return 10 days, 2 hours. Each carries 
100 cabin and 800 steerage passengers, 1,740 tons of cargo, and 
720 tons of coal on 203 feet draught of water. The export trade 
to Europe now requires steamers which can carry 3,000 tons of 
cargo, but in the day when they were built the American boats 
did all that was demanded of them.” 
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“Notwithstanding the excellence of the vessels and the strong | 


support they received, they were generally run at a loss for 


some years, chiefly for reasons similar to those which led to: 


the failure of other American steamships to compete with 
European lines, one of the most important of which is that 
the latter receive governmental subsidies while the former 
do not. This line was subsequently practically absorbed in the 
extensive system controlled by the International Navigation 
Company, to which more particular reference is made else- 
where, and early in i887 it was stated that “of the four vessels 
of the American Line, the Ohio is now undergoing important 
changes. New engines that will secure a speed of fourteen 
knots an hour are being placed in her, and she will have first- 
class saloon passenger accommodations on deck, after the plan 
of the Westernland and Noordland. The same changes will 
be made in the Pennsylvania, Indiana, and Illinois, and this 
fleet of American-built vessels will afford the very best facilities 
for the use of trans-Atlantic travelers.” 

The period since the war has witnessed many changes. 
Cramp, Roach, Harlan & Hollingsworth, and Pusey & Jones 
have done excellent work. In various parts of the country 
new vessels of all sizes have been constructed. Hall says: “On 
the whole, it can be reported that the building of iron and steel 
vessels has made sufficient progress in the United States to 
have created the plant and trained the labor for producing 
sailing and steam craft for the merchant service of every de- 
scription and of any size. . . The merchant service is 
well provided for, and the industry is growing, in spite of the 
high cost of American labor and materials. New yards are 
continually coming into existence. The general development 
of American industry is reducing the cost of materials, and the 
use of machinery is reducing the expenditures for labor upon 
vessels. The competition in rival yards is lessening the margin 
of profit for which their proprietors are willing to build, and 
the tendency is all in the direction of favoring the substitution 
of iron or steel tonnage in place of wooden. There are other 
industries which effect changes for the benefit of this genera- 
tion for which future generations will have to pay. Iron ship- 
building appears to inflict no injury as far as consumption of 
materials is concerned, and it is a department of activity which 
employs a greater proportion of human labor to the value of 
material used than almost any other which can be named.” 


STEAMSHIP SERVICE IN 1865. 


Of the foreign steam-carrying trade, shortly after the close 
of the civil war, the New York Tribune, of August 1st, 1865, 
said: “The total carrying trade performed by steam vessels 
between this country and Europe is now in the hands of eight 
regular lines, running about fifty vessels, not one of which car- 
ries the American flag. The old Cunard Line, most prudently 
and hence successfully managed from the start, has seen the 
wreck of its rival, the Collins, and has steadily increased in 
business until it runs regularly six vessels, though owning eight 
orten. The Inman, a young line, started with the main interest 
of furnishing to the better class of emigrants accommodations 
superior to those of sailing vessels, has built boat after boat, 
until it now has thirteen completed, and dispatches two per 
week from this port to Queenstown and Liverpool. The 
National—another British company—has eight vessels, and 
from an irregular line is now dispatching a regular vessel 
weekly. Then there is the French line to Havre, at present a 
monthly line, but pushing new vessels to completion with all 
dispatch; the Glasgow Line, devoted largely to the carrying of 
immigrants; the Quebec and Portland Line; and the two Ger- 
man lines, one to Hamburg and one to Bremen, both running 
semi-monthly vessels. While of the seven splendid American 
ships which formerly crossed the ocean, the Arctic and Pacific 
are beneath it; the Adriatic passed into foreign hands; the 
Baltic, Atlantic, Arago, and Fulton have been in transportation 
service during the war. 

A notable fact, suggested by looking over the lines now in 
operation, is the remarkable increase in screw vessels. Except- 
ing the French line to Havre, and the older of the Cunard vessels, 
not more than three of the whole fifty steamers now crossing 
the Atlantic are driven by side-wheels, and nearly every one 
now constructed for trans-Atlantic service adopts the screw.” 


RELATIVE GROWTH OF STEAM TONNAGE IN THE UNITED STATES 
AND GREAT BRITAIN, 


A report presented by the Secretary of the Treasury to the 
Senate in 1864 gives the tonnage of the United States employed 
in steam navigation from 1828 to 1863, inclusive. Contrary to 
what might have been expected, the list shows marked fluctua- 
tions instead of an unbroken advance. In 1815 the tonnage 
was 28,879, the next two years showing 21,609 and 23,061, re- 
spectively, followed by two decided gains of 34,058 and 40,197. 
In 1828 it fell to 39,418, bounding up to 54,036 in 1829, and 
64,471 in 1830. In 1831 it fell to 34,485, but in 1839 it had 
reached 204,938, falling off slightly in 1840, and heavily in 1841, 
but footing up 229,661 in 1842, An unbroken and rapid rise 
now began, culminating in 1852, when tonnage aggregated 
643,240. Despite two or three heavy declines in unfavorable 
years, the tendency remained upward for nearly a decade, the 
tonnage of 1861 being 877,203. In 1862 it fell to 710,462, and 
in 1863 to 575,518. : 

Up to 1864 the steamship exerted comparatively little in- 
fluence on our foreign trade, but about that time it was pressed 
into service in our commerce with France, England, Ger- 
many, the West Indies, and the Pacific. In the Treasury 
report before mentioned steamers in the isthmus and Cali- 
fornia trade are not classified with those engaged in foreign 
commerce. The aggregate of steam tonnage entering our 
ocean ports during the fiscal year ending June 80th, 1848, was 
54,891, of which 13,534 was American. Marked fluctuations 
occurred, but the general tendency was toward an advance, and 
in the fiscal year ending June 380th, 1860, the tonnage amounted 
to 775,915, of which 384,899 was American. The figures for 
the three following fiscal years were: 1861, total, 753,848; A meri- 
can, 313,908; 1862, total, 637,259; American, 212,675; 1868, total, 
724,932; American, 247,009. The actual steam tonnage arriving 
in foreign trade was much less than statistics would indicate, 
the returns for four fiscal years being: 1860, total, 456,449; 
American, 68,564; 1861, total, 508,346; American, 68,880; 1862, 
total, 440,468; American, 15,884; 1863, 473,114, all of which was 
foreign. 

The following comparative table shows the steam tonnage of 
the United States and of the British Empire, beginning with 
the year in which ocean steam navigation may be said to have 
been put fairly on its feet. American tonnage is divided into 
“oversea,” or that which can trade beyond United States 
waters, and “enrolled,” which includes all in home waters:— 


4 British 
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colonies.) 
1838..... evens occ eeececces 2,791 190,632 193,423 82,716 
TSAO 2 ayetste steseiclajaiseie' sis felee e ee 4,155 198, 184 202,339 95,807 
WBA oe fereteloleisfelsleleisisislo mafelaciois 4,701 224,960 229,681 118,930 
RAG. eo rateis a oishale-sisieteleleisveltietenitis 6,909 265, 270 272,179 125,675 
1846..... SA ORLA Dewees nee 6 287 341,606 347,893 144,784 
WSAS  cweistese « civieeie otelars avers LOL008 411,823 427,891 168,078 
ASDO Feteicte sie stele cicie'es'ele eleie'eiels 44,942 481,005 525,947 187,631 
S52 cyte. teteiso's ce eeeecsrence 79,704 563,536 643, 240 227,306 
1854...... Miu igsisietsi aie clare eoe.. 95,036 581,571 676,607 326,484 
ASDD - rap siete sislesisie + mets eioneterals nD ty Saeae  coocno, || onoocd 
USOC ea crangeis <teisieiehorarsie! sic. slo s 89,715 583,362 673,077 417,717 
USB siesieraihs'cipieid vie staieiarstalesaheists 78,027 ; 651,363 729,390 488,415 
NBG iiccorec estes tiei0 cole a(claieloleiois e's 97,296 770,641 867,937 500,144 


Since 1860 the relative position has greatly changed, the 
steam tonnage of Great Britain being increased with extraordi- 
nary rapidity, until it represents a very large proportion of the 
oceanic steam tonnage of the world. 

The amount of steam tonnage built in the United States 
and in Great Britain at intervals of five years from 18656 is as 
follows:— 


UNITED STATES. 


Number. Tonnage. ees 

TSH ec cie sees asd eentesbeth etc pslteetecewe 246 72,760 296 
ESGO od oe. sves ie Heiicie 0 sais Kysieie wisiove oie ernie, 5 erepate 265 69,370 259 
SGD arr cunicis o/s. b/ec.aie) isis) eieiayalein.» sis ejasminie sis ai siele's's 411 146,433 356 
131 Onna sjeisiaa misc cisie6,0)6 ietapia's iele/evwsteivieses ees 290 70,621 244 
Gate ees DUST aat Le ent: Sem 323 62,460 193 
ASR eerec cclotciodls c'cigele sin die’ stab ee/elelsrevstets 5c 348 78,853 229 

BSG Ms ccttorotleeeee alias subles erences bee s'acad 84,333 249 
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UNITED KINGDOM. 
Number. Tonnage. coats: 
L855. cccceclesicceaceccce vies BODO NODOOUnO Odo 278 106,872 385 
PSGO sre crclarcie eve sleieiv'e lee cicie's « sla|sv's\« elelcleisincie's|= 234 67,699 289 
TSGEs wieisisie(eisininie eleieisisis sie ele) claielejsisie[ole(slaieinivieln 453 211,665 467 
BZ Oerctetetele/aistslaieleleie\s ie a'sle Co vecceoce eieioisisteys 512 267,896 523 
TSO els o's 6's vielsiele'oie/orejs.c elvjojvis.0 «1s e\e\eis.eieicieis.c' 428 226,701 530 
SSO Peyerarelatcletetsicleloiele leis sleinicis esisielelolelacieisisie «610 629 414,831 660 
A SSG meeirersieicieisisvereis slvierelaielvietaletetsie fate reretelalsievofale 487 221,918 456 


Commander Chadwick considers at some length the causes 
of our failure to hold our own in the struggle for the world’s 
carrying trade, biaming the Collins Line for “extravagance in 
construction and management.” He accuunts for our great 
increase in enrolled tonnage by the fact that the Union was 
not then covered by a network of railways, and for our subse- 
quent failure to hold our proud position, by our conservatism, 
Americans closed their eyes to what Englishmen, Germans, 


and Frenchmen regarded as a truism—the superiority of iron 
to wood, and of the screw to the paddle. Even after the civil 
war had proved our national capacity to construct great 1ron- 
clads, the Pacific Mail sent out four great wooden steamers. 
In part it may be urged, in answer to this, that in England iron 
was cheap and wood dear, while in the United States wood was 
cheap and iron was dear. Wooden ships, also, if provided with 
screws, need more frequent repair than if built in accordance 
with the old paddle system. Our navigation laws are, in Com- 
mander Chadwick’s opinion, extremely faulty. “But the great 
cause, and overwhelming cause,” he says, “‘was the opening up 
of the vast region lying west of the earlier-formed states; the 
building of our gigantic system of railway; the exploitation, in 
a word, of the great inter-domain of the possibilities of which 
preceding 1850 we were only dimly conscious, and so much 
of which had only just been added by the results of the Mexi- 
can war.” 


MECHANICAL ADVANCES AND INCREASE OF EFFICIENCY. 


le the progress of steamship development many mechanical 

improvements have been made, the most important of 
which relate to an increase of size and speed, changes in ex- 
ternal form and internal arrangements, and radical modifica- 
tions in the construction of engines. Through these changes 
a great reduction has been effected in the quantity of coal 
required to secure a given amount of efficiency. The advances 
in the latter direction have been very remarkable, and it is 
through them mainly that the principal original objections to 
steam vessels have been overcome by the reduction of expenses 
for fuel, and of amount of dead weight to be carried on long 
voyages. In 1881 it was stated that the expenditure of fuel 
had been lowered 18.37 per cent. since 1872. Of one of the 
comparatively recent steamships it is said that the amount of 
force necessary to move a ton one mile could be furnished by 
the heating power derived from the burning of a sheet of paper. 
The decrease in expenditure of coal per hour per horse-power 
of engines, from 1830 to 1886, is estimated as follows: 1830, 9 
pounds; 1840, 5 pounds; 1850, 4 pounds; 1860, 3.1 pounds; 1870, 
2.6 pounds; 1880, 2.2 pounds; 1886, 1.5 pounds. 

While a great reduction in the actual cost of moving freight 
across the sea was effected through an increase in the size of 
steamships, and a decrease in the amount of coal consumed 
per horse-power of engines, there was also a marked increase 
in speed, or decrease in time required to cross the Atlantic. 
The best steamship records of 1886-87 show a reduction in time 
of more than one-half since 1840, and of 40 per cent. since 1860. 
On June 4th, 1887, another lowering of records occurred, of 
which the New York Times, of June 5th, 1887, said:— 

“The record of the ‘ocean greyhounds’ has again been 
lowered. The vessel which now stands at the head of the list 
is the Umbria, of the Cunard Line, which arrived yesterday 
from Liverpool and Queenstown. Her time from the latter 
port was 6 days, 4 hours, and 12 minutes. The Etruria, of the 
same line, which has heretofore stood at the head of the list, 
but which now takes second place, has made the westward 
passage in 6 days, 5 hours, and 86 minutes, and the eastward 
passage in 6 days, 5 hours, and 18 minutes, or over an hour 
behind the Umbria’s last performance. 

The total distance traveled after leaving Queenstown was 
2,848 miles. The average speed maintained was nearly 19} 
miles an hour. The highest day’s run during the voyage was 
481 miles, which was completed at noon yesterday. The 
Umbria beat this admirable day’s work in a former voyage, 
when she ran 496 miles in a single day.” 


THE CONCENTRATION OF STEAM POWER 


used on the gigantic steamships, especially those which desire 
to attain great speed, represents one of the greatest. marvels of 
modern industrial development, when viewed in connection 
with the wonderful extent to which fuel is economized. Steam- 


ships propelled by engines which indicate about 4,000 horse- 
power are not uncommon, and the nature ot the requirements 
in cases where a combination of great size with a high rate of 
speed are desired, is furnished by the statement that “to ap- 
preciate what is required to make 19 knots an hour at sea we 
have only to remember that the Umbria and Etruria are 500 
feet long, with more than 12,000 tons displacement and 14,500 
indicated horse-power, ordinarily making 18} knots an hour, 
and on special occasions 19 knots. Now, to increase her speed 
to 20 knots an hour the Umbria would require about 19,500 
horse-power, which means 5,090 extra horse-power for the 
extra knot. For a second extra knot would be required about 
6,000 horse-power more, making about 25,000 horse-power ne- 
cessary to develop a speed of 21 knots.” 


THE SIZE OF OCEAN STEAMSHIPS. 


The following table gives the name, date of construction, 
tonnage, length, breadth, and depth of the principal steam- 
ships plying, in the latter part of 1888, between European and 
American shores:— 

Gross 


Name. _ Built. tonnage. Length. Beam. Depth. 
City of New Yorkisvccssacncee 1888 10,500 6525 63.3 42 
City: of Paris\syan). re captaemicninre: 1888 10,500 525 63.3 42 
City ok: Ronen see eee nee 1881 8144 546 52 37 
Win ria s/ccrs aie cre riatele sie ements 1884 7,800 500 57.2 388i 
Hitrarialyr. ces siete tree so cre celtics 1884 7,718 501.6 57.2 38 
Serviat.. acu v's sartismrcteieeecs 1881 7,392 515 51.1 37 
AUYANIAS cilovsle oceniecies sinioniees 1882 7,269 470 57.2 37.2 
Le Bretagne: <... 3.\.0.sesies couse 1886 7,012 508.4 52.4 38.4 
La Bourgogne was eee aaeitewine 1886 7,000 508.6 62.2 38.8 
La Champagne..... efefeisis cisreveietsis 1886 7,005 508.7 51.6 38.4 
tha Gascognesi.cs. <n eects eco ge 1886" 7,008 = 08.7 = 52:2, B83 
Alastcaly dcies sinscniststoiacies seiciternere 1831 6,932 500 50.6 38 
Friesland’. 5. sc <scjineessiese'e's -1888 6,700 425 51 39 
VAUTIVELICH areyerersterefareretarcters sooumodsd: ik: 6,500 432 51.3 35.8 
INOFNIAN GIG. ssw store warns rere ee 1882 6,062 459 50 37 
Weesternlands. sexrasc. Geeieeies'c 1883 5,736 = 455 47 35 
Saale ys setecaicierssisic cs cimes acters 1886 5,500 455 48 38 
THA VOM corpo sta cms ow tergnin’ -»1886 5,500 455 48 38 
ALlerieisic'sndeismayis eee ee ee cee et 1886 5,500 455 48 38 
City of Berliniccieiesissiaeterreciete 1874 5491 4886 44.2 34.9 
Noordlandy.,-c:sacteysieseremerertae + 1883 5,212 400.7 47 35.3 
Oity of Chicasoy.. wires css 1883 5,202 = 480 45 33.6 
HAGEL s sie cieeiecie se satsies xenon 00+ 01883 5,200 450 47 33.6 
IATIZON areas cite ie ciele oveteieice oo 1879 5,147 464 46 37 
IMS 2 3 ies saiehiteloe ate Fp ade ase 1884 5,129 4305 47 34.5 
Muldatecccreccees Sachossonsose 1883 5,109 450 46 36 
WGRrak. sjcielsses esciee chasers He oo+ee1882 5,109 450 46 36 
Beleravinyus. sa aya ces oes L881 5,080 898.2 44.5 32.2 
Germanic) sis. as Anpierseacteeeers 1874 5,008 455 45.2 33.7 
Britannic’. sis. cerors sysae- deevete ersrenys 1874 5,004 455 45.2 33.7 
TUDE: cteursiaune asics atersTetsye CA 1881 4,911 420 45 36.5 
EN PLANG jeccnerlocie mera keeteee 1865 4,898 437 42.5 85 
Egyptian Monarch...........+« 1880 4,709 3870 44 35.8 
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Gross 


Name. Built. tonnage. Length. Beam. Depth. 
City of Richmond....... ..... . 1873 4,607 452.6 43 36 
TINGee cee secre mieten e woe. 1864 4,500 415 41 35 
City of Chester..........5.+.+.-1873 4,565 475 44.3 35 
Spanier. pan aatias SHORTS SOI 1871 4,512 425.4 43.2 36.2 
The Queen, oc cces vee afeteie cists save 1865 4,457 380.1 42.4 37.3 
Grecian Monarch..... wareraesee 1882 4,364 381 43 33 
Greece...... rc matte eeraieToiaistate 1863 4,310 390.7 41.3 35.3 
MVS VOTIG. scrctate tela ets cies ae sete ete 1877 4,269 400 42 32 
Hammonia..... al niats ay areialeile sToiees 1882 4,247 375 45 34 
Walvis coe caters Sietsistet slafale owsies chy 1870 4,169 389 42.3 38.7 
ADIGHOLIATE sete tics ke Aponte 1874 4,168 480 40.1 33.8 
State of Nebraska.............. 1880 4,000 885 43 34 
HEHIOplarweria aces vececeeens 1873 4,005 402 40.2 33 
Lydian Monarcthe. ....useds oe. 1881 3,916 360 43 32.4 
PATI ALEC 3 sahnyarstoyatere a0 sloreiers pipers 1871 3,888 437.2 40.9 3l 
OUENG eet ct iy Wachee rere Pisin. cia, 0,9 1872 3,867 437.2 40.9 31 
MCT ANK cis, ciara eiole ain a'o'nis:sis cieipiees 1865 38,724 342.9 42.2 36 
Republic....... eicisiefelisteislalsraetete te 1871 3,707 420 40.9 31 
BALTIC. ea tiealeseniscs sarees e sere LON 3,707 420 40.9 31 
PUADLA csr eae aces ves * aE Arica 1874 ~ -3,704 360 41 34 
Wisoonsingys2)/ es. ese ASS ae 187! 3,700 378 43.2 32 


ESTABLISHMENT OF NEW LINES—THE INTERNATIONAL NAVIGATION 
COMPANY. 


The Inman Line was established in 1850; the North German 
Lloyd and the Compagnie Transatlantique in 1858; in 1863 the 
National; in 1866 the, Williams & Guion (now the Guion), and 
in 1870 the White Star. 

The International Navigation Company claims mention in 
any, even the briefest, allusion to the work that has been done 
in providing swift and convenient trans-oceanic passage. It 
now controls the Red Star and Inman lines, and the four Amer- 
ican Line steamers, Pennsylvania, Ohio, Illinois, and Indiana. 

It has introduced into the Inman Line, since it purchased 
this company’s property, the steamships “City of New York” 
and “City of Paris,’ which are the largest and swiftest pas- 
senger steamships afloat. They are specially constructed, and 
so subdivided by bulkheads as to be unsinkable, and are fitted 
with twin engines and twin screws, thus rendering a disable- 
ment at sea practically impossible. These steamers were fully 
described in the London Times, of December 21st, 1887. That 
description, in referring to their unique provisions for safety, 
says: “ Many ships have been divided by bulkheads in such a 
way that if one compartment were flooded the ship would be 
perfec'ly seaworthy, but in the case of an accident where the 
ship was struck on the bulkhead and the two compartments 
adjacent flooded, ske would inevitably sink. In the case of 
these new Inman boats, however, the subdivision is such that 
the ship would remain perfectly seaworthy, with any two, or 
even three, compartments flooded.” The article proceeds to 
point out additional novel elements of safety arising from spe- 
cial precautions against fire, complete boat accommodations 
for every soul on board, and devices for quickly lowering every 
boat if a necessity for removing passengers should arise. To 
guard against delays and dangers caused by derangements of 
machinery, two sets of engines, each set driving a separate 
screw, were provided. Of this important and novel provision 
the Times says: “The engines are in two separate compart- 
ments, subdivided by a water-tight bulkhead, and the boilers 
are in three separate compartments, completely cut off from 
each other, so that these vessels might be in collision by being 
struck on any bulkhead, and could have a breakdown in their 
machinery, such as may occur in any ordinary ship, and still 
be quite navigable and thoroughly safe and seaworthy. While, 
therefore, the vessels are well provided against the effects of 
collision, they are also very much better able to avoid collision 
by having two sets of machinery, one of which could be readily 
reversed while the other was going ahead, thus turning the 
vessel.” 

In addition to the four American Line steamers the follow- 
ing Red ‘Star steamers are now (1888) running from New York 
and Philadelphia to Antwerp: Friesland, 6,700 tons; Western- 
land, 6,000 tons; Noordland, 5,500 tons; Waesland, 5,000 tons; 
Belgenland, 4,000 tons; Rhynland, 4,000 tons; Pennland, 4,000 
tons; Switzerland, 3,000 tons; Nederland, 3,000 tons; Vader- 
land, 3,000 tons; Zeeland, 3,000 tons. 

37 


The Inman Line steamers now running from New York, 
Queenstown, and Liverpool are as follows: City of New York, 
10,500 tons; City of Paris, 10,500 tons; City of Chicago, 5,202 
tons; City of Berlin, 5,491 tons; City of Richmond, 4,780 tons; 
City of Chester, 4,770 tons; City of Montreal, 4,500 tons. 


EFFECT OF STEAMSHIP PROGRESS IN INCREASING FOREIGN 
COMMERCE. 


Figures from Government reports adduce their unanswerable 
logic to show how steam developed foreign commerce. The 
total imports of the United States in 1821 reached $62,585,724, 
the exports for the same period being valued at only $48,671,894. 
Not until 1881 did the imports and not until 1835 did the ex- 
ports pass the one hundred million mark. In 1848 our im- 
ports were valued at $154,998,928, and our domestic exports at 
$132,904,121. In 1857 the imports were $360,890,141, and the 
domestic exports, $338,985,065. From 1857 to 1886, inclusive, 
the course of foreign trade, exclusive of the movement of 
specie, is shown by the following table:— 


Value of merchandise imported into, and exported from, the United States, | 
Srom 1858 to 1886, inclusive. 


Year 
——— Exports Total 
ending Domestic. Foreign, exports, 


Sept. 30 — 

1858. .$251,351,033 $20,660,241 $272,011,274 $263,338,654 
1859.. 278,392,080 14,509,971 292,902,051 331,333,341 
1860.. 316,242,423 17,333,634 333,576,057 353,616,119 
1861.. 204,899,616 14,654,217 219,553,833 289,310,542 
1862.. 179,644,024 11,025,477 190,670,501 189,356,667 
1863.. 186,003,912 17,960,535 203,964,447 243,335,815 
1864.. 143,504,027 15,333,961 158,837,988 316,447,283 
1865.. 136,940,248 29,089,055 166,029,303 238,745,580 
1866.. 337,518,102 11,341,420 348,859,522 434,812,066 
1867.. 279,786,809 14,719,332 294,506,141 395,761,096 
1868.. 269,389,900 12,562,999 281,952,899 357,436,440 
1869.. 275,166,697 10,951,000 186,117,697 417,506,379 
1870.. 376,616,473 16,155,295 392,772,768 435,958,408 
1871.. 428,398,908 14,421,270 442,820,178 520,223,684 
1872.. 428,487,131 15,690,455 444,177,586 626,595,077 
1873.. 505,033,439 17,446,483 522,479,922 642,136,210 
1874.. 569,433,421 16,849,619 586,283,040 567,406,342 
1875.. 499,284,100 14,158,611 513,442,711 533,005,436 
1876,. 525,582,247 14,802,424 540,384,671 460,741,190 
1877.. 589,670,224 12,804,996 602,475,220 451,323,126 
1878.. 680,709,268 14,156,498 694,865,766 437,051,532 
1879.. 698,340,790 12,098,651 710,439,441 445,777,775 
1880.. 823,946,353 11,692,305 835,638,658 667,954,746 
1881.. 883,925,947 18,451,399 902,377,346 642,664,628 
1882.. 733,239,732 17,302,525 750,542,257 724,939,574 
1883.. 804,223,632 19,615,770 823,839,402 723,180,914 
1884.. 724,964,852 15,548,757 740,513,609 667,697,693 1,408,211,302 
1885.. 726,682,946 15,506,809 742,189,755 577,527,329 1,319,717,084 
1886.. 665,964,529 13,560,301 679,524,839 635,436,136 1,314,969,966 


RELATION BETWEEN STEAMSHIP LINES AND RAILWAY LINES. 


Total ex- 
ports and 
imports. 


$535, 349,928 
624,235,392 
687,192,176 
508,864,375 
380,027,178 
447,300,262 
475,285,271 
404,774,833 
783,671,588 
690, 267,237 
639, 389,339 
703,624,076 
828,730,176 
963,043, 862 

1,070,772. 663 
1,164,616, 132 
1,153,689,382 
1,046,448,147 
1,001,125,86L 
1,053, 798,316 
1,131,917,298 
1,156,217,216 
1,503,593,404 
1,545,041,974 
1,475, 181,831 
1,547,020,316 


Imports. 


The principal basis of the great increase of the foreign com- 
merce of the United States is furnished by the exports of 
comparatively crude domestic articles, consisting chiefly of 
agricultural products. A leading business of the railway com- 
panies, in turn, is to convey such products from districts in 
which they are produced to seaboard cities, where they can 
either be consumed, distributed to domestic centres of con- 
sumption, or exported. The percentage of the leading articles 
forwarded to seaboard cities that is exported varies consider- 
ably with fluctuations in foreign demand, state of the crops, 
and other causes, but it not unfrequently happens that the per- 
centage of exports is very large, and it is always increased ma- 
terially by the facilities furnished by steamships for cheap and 
rapid oceanic transportation. Out of this condition of affairs 
has grown at various times and places alliances, more or less 
complete, which sometimes consist of direct business connec- 
tions and at other times of traffic contracts, between railway 
and steamship lines, and also the custom of frequently issuing 
through bills of lading, which represent contracts for the entire 
movement between Chicago or other interior traffic centres and 
Liverpool or other foreign ports. There are also close alliances 
between some of the coastwise.steamship lines and railway 
companies. 

Some of the most serious of the modern strifes between rival 
seaboard cities and rival trunk lines have arisen out of disputes 
which hinged on the relative advantages of Boston, New York, 


290 


STEAMSHIPS IN COASTING TRADE, &C, AND STEAMBOATS. 


Philadelphia, and Baltimore as ports through which the joint 
rail and steamship movement between interior agricultural or 
traffic centres and Liverpool or other foreign centres of con- 
sumption could be made. The complexity of the problems 
involved was increased by the respective variations in over- 
land distance between the ports and the most important in- 
terior traffic centres on the one hand and an analogous oceanic 
difference between such ports and leading foreign ports on the 
other. New York, for instance, is further from Chicago than 
Philadelphia or Baltimore, but nearer to Liverpool. Asa large 
proportion of the breadstuffs, provisions, tobacco, and other 
articles shipped from the interior to the North Atlantic sea- 
board cities is usually exported, the question became one of 
great commercial interest through which of these cities the 
foreign export movement could be most cheaply and conyeni- 
ently made, strong influences in each city being actively 
exerted against any adjustment of rail rates that would give 
an advantage to either of its rival cities. Railway managers 
endeavored to adjust the controversy on the principle of 
equality or impartiality, so that the export movements could 
be made through either city on substantially the same terms 
that could be obtained in any other city. There is always an 
approximation to an enforcement of this theory, intermingled 
with deviations of varying magnitude, which arise chiefly 
through fluctuations in oceanic steamship rates. In an elabo- 
rate report on this subject, made by Albert Fink in 1882, he 
stated that the only practical plan for enforcing the principle 
of equality, so far as it related to grain exports, was “to agree 
upon fixed inland rates upon the whole grain traffic, domestic 
and export, and to determine the through rates by adding the 
ocean rates, whatever they may be, from time to time, from 
the different cities to points of destination, and that the adjust- 


ment of the inland rates to the seaboard must be made more 
with the view to the export trade than to domestic traffic.” 
Controversies of a later date indicate that methods which sub- 
stantially conform to this recommendation have frequently 


been adopted. 
OCEAN STEAMSHIP RATES. 


In the years named below the average annual steamship 
charges per 100 pounds for movements to Liverpool were as 


follows:— 


From From From Eka 

Year pa be iy : Marc pao are as epee . 
VBA... siavevsielate eie's\eisailsrere.e lsleiet= 22.9 26.9 27.5 5 state 
WETS vic ccle ciate o 6slets Oninibislelelninye 25.1 28.2 28.8 23.8 
UBZO) acevo, cietete(e:e/0j0lv/eisiute'a\sierelers 20.6 24.2 23.0 20.0 
TSSO rete ets fOGOHOD? Potereiemielos tl 21.4 223 19.0 


In each of the years there was a considerable fluctuation in 
the oceanic rates, so that the charges were higher in some 
months than in others. There have also been occasional com- 
petitive strifes between rival steamship lines analogous to those 
which have occurred between rival railway lines, and some of 
these struggles presumably represent combinations of one set of 
railway and steamship lines, against corresponding antagonistic 
combinations. Through these strifes excessively cheap oceanic 
and land service has been obtained, such as a reduction of the 
joint rates for a through movement between Chicago and Liver- 
pool to a lower point than that represented by the figures given 
above for an oceanic movement between north Atlantic sea- 
board cities and Liverpool; and even when oceanic and rail 
rates are fully maintained the entire cost of moving domestic 
merchandise between interior ports and European seaboard 
cities represents only a small fraction of the charges which 
were formerly imposed for such service. 


STEAMSHIPS IN COASTING TRADE, &C., AND STEAMBOATS. 


NUMBER of steamships built in the United States are 

used in the coasting trade either on the waters of the 
Atlantic and gulf of Mexico or on the Pacific coast or in 
foreign trade with the West Indies or South American or 
Asiatic ports. The official list of merchant vessels for the year 
ended June 30th, 1884, embraced an enumeration of 6,111 
steam vessels of all kinds, of which the following were classed 
as steamships, having a gross tonnage of more than 2,000 tons:— 


Name of Gross When 


vessel, tonnage. built. Where built. Home port. 
ACAPULCO sie). ahs se 2,572.38 1873 Wilmington, Del. New York. 
Advance.........2,604.57 1&83 Chester, Pa. New York. 
A Tamed erie reles.cicts 3.158.23 1883 Philadelphia. San Francisco. 
VAILAIINO spars rareicievs:3i0,0x8 2,942.85 1883 Chester, Pa. New York. 
INES ABHION SASS 2,287.34 1876 Wilmington, Del. New Orleans. 
Allegheny.........2,014.42 1881 Philadelphia. Baltimore. 
Chalmette.... ....2,982.96 1879 Philadelphia. New Orleans, 
Chattahoochee... .2,676.35 1882 Chester, Pa.- Savannah, Ga. 
City of Macon. .-.2,092.80 1877 Philadelphia. Savannah, Ga. 
City of New York.3,019.56 1875 Chester, Pa New York. 
CityiofePavarr. -. 3,532.26 1878 Philadelphia. New York. 
City of Peking....5,079 62 1874 Chester, Pa. New York. 
City of Savannah..2,029.40 1876 Philadelphia. Savannah, Ga. 
City of Sidney ....3,016.76 1875 Chester, Pa. New York. 
City of Tokio.....5,079.62 1574 Chester, Pa. New York, 
City of Wash’gt’n.2,618.27 1877 Philadelphia. New York. 
Cly dowesrvesire tren 2,016 71 1870 Philadelphia. New York. 
Colina..... lafeai cet 2,905.64 1873 Chester, Pa. New York. 
Colotiinik. esate s 2,685.75 1873 Chester, Pa. New York. 
Colorad@:iie ser sists 2,764.84 1879 Chester, Pa. New York. 
Columbia.........2,712.89 1880 Chester, Pa. Portland, Or, 
Granada......... 257338 1873 Wilmington, Del. New York. 
Guyandotte.......2.350.57 1852 Chester, Pa. New York. 
H. F. Dimock.....2,625.93 1884 Philadelphia. New York. 
WUETOIS ican 3,101.77 1873. Philadelphia. Philadelphia. 
idiantdas teeters. 3,101.77 1873 Philadelphia. Philadelphia. 
Lone Star......... 2255 39 1875 Wilmington, Del. New Orleans. 
Louisiana.........2,840.33 1880 Chester, Pa. New York. 


Name of Gross When 


vessel. tonnage. built. Where built. Home port. 
Mariposa.........3,158.23 18%3 Philadelphia. San Francisco. 
Morgan City...... 2,270.97 1876 Wilmington, Del. New Orleans. 
Nacoochee........ 2,680.00 1882 Chester, Pa. Savannah, Ga, 
New York........2,846.56 1875 Wilmington, Del. New Orleans. 
Ni@caras, cioecs 1s 2,265.28 1877 Chester, Pa. New York. 
COMM Ose perciere electors 8,101.04 1873 Philadelphia. Philadelphia. 
Pennsylvania.....3,104.28 1873 Philadelphia. Philadelphia. 
Queen of Pacific...2,727.80 1882 Philadelphia. San Francisco. 
Roanoke.........-2,354.38 1882 Chester, Pa. New York. 
Tallahassee.......2,677.41 1882 Chester, Pa. Savannah, Ga. 


COASTWISE STEAMSHIP AND STEAMBOAT LINES. 


A number of the steamships named above, various other 
steamships and a number of steamboats are employed in coast- 
wise, lake, or river transportation. The list of companies or 
lines engaged in such operations in 1887 included the following: 
Androscoggin Lake Transportation Company; Arkansas River 
Packet Company; Baltimore and Savannah Line; Baltimore, 
Chesapeake and Richmond Steamboat Company; Bay Line 
(running on the Chesapeake); Benton Transportation Com- 
pany (running on the Missouri river); Boston and Bangor 
Steamship Company; Boston, Norfolk, Washington and Balti- 
more Line (Merchants’ and Miners’ Transportation Company); 
Brunswick and Inland Steamboat Company; Central Line of 
boats (plying the Chattahoochie, Apalachicola, and Flint 
rivers); Colgrove’s Transportation Line; Cross River route (from 
Rome, Ga., to Greenpoint, Ala.), Crooked Lake Navigation 
Company (New York); De Bary-Baya Merchant’s Line (St. 
John’s river, Florida) Deseronto Navigation Company; Detroit 
and Cleveland Steam Navigation Company; Diamond Jo Line 
steamers (between St. Louis and St. Paul); East Coast Steam- 
boat Company (of Florida); Fall River Line (Old Colony Steam» 
boat Company); Georgia and Florida Steamboat Company; 
Independent Line steamers (St. John’s river, Florida); Interna- 
tional Steamship Company (line between Boston, Portland, 
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Eastport, and St. John, N. B.); Keuka (Lake) Navigation Com- 
pany; Kissimmee City and Fort Bassinger steamers (Florida); 
Lake Hopatcong Steamboat Company; Lake Superior Transit 
Company; Mallory’s Steamship lines (New York and Texas 
Steamship Company); Maryland Steamboat Company; Mem- 
phis and Vicksburg Packet Company; Memphis and White 
River Packet Company; Merchants’ and Planters’ Line of 
steamers (plying the Chattahoochie, Flint, and Apalachicola 
rivers); Missouri River Packet Company (operating between 
Sioux City, Iowa, and Bismarck, Dakota); Missouri River 
Transportation Line; Nashville, Paducah and Cairo, and Nash- 
ville and Evansville Packet companies (operating on Cumber- 
land, Ohio, and Mississippi rivers); Natchez and Vicksburg 
Packet Company; New Bedford, Martha’s Vineyard and Nan- 
tucket steamers; New York and Charleston Steamship Com- 
pany; Norfolk and Washington Line of steamers; Norwich and 
New York Transportation Company (Norwich and Worcester 
Steamship Line); Ocean Steamship Company, of Savannah 
(Philadelphia and Savannah Line); Old Dominion Steamship 
Company; Ontario and St. Lawrence Navigation Company; 
Owego Steam Navigation Company; Pacific Coast Steamship 
(steamers sailing from San Francisco for ports in California, 
Oregon, Washington and Idaho Territories, British Columbia 
and Alaska); Paducah and Cairo Daily Packet Company; Pari- 


sot Line (Mississippi and Yazoo River Packet Company, plying 
from the Mississippi and Ohio rivers to the Yazoo, Tallahatchie, 
Sunflower, and Tehula rivers); People’s Line steamers (St. John’s 
river, Florida); Pittsburgh and Cincinnati Packet Line; Plant 
Steamship Line (plying between Tampa, Key West, and Ha- 
vana); Portland Steam Packet Company (plying between Bos- 
ton and Portland); Potomac Steamboat Company (plying be- 
tween Washington, Old Point Comfort, and Norfolk); Providence, 
Norfolk, West Point and Baltimore Line; Red River and Coast 
Line (plying between New Orleans and Jefferson, Texas, Shreve- 
port, and all points on Red river to the head of navigation); St. 
Louis and Mississippi Valley Transportation Company (St. Louis 
and New Orleans Freight Line); St. Louis and St. Paul Packet 
Company; St. Louis, Ohio and Tennessee River Packet Com- 
pany; Savannah and Baltimore Line; Seneca Lake Steam Navi- 
gation Company; Star Line steamers (plying between Detroit 
and Port Huron); Stonington Line steamers; West India Fast 
Mail route (plying between Tampa, Florida, and Havana). 
MERCHANT STEAM TONNAGE AND TRAFFIC. 

The geographical distribution, tonnage, and earnings of the 
steam craft of the United States, exclusive of 143 vessels used 
on state waters with no navigable outlet, and not subject to 
customs and inspection laws of the United States, in 1880, 
was as follows:— 


Number From Freight 
of Tonnage. Gross earnings. passenger traffic. traffic, in 
Steamers. umber. tons. 

Total...... tal ptalntefefetaiaiis elsisivieieisia’piajalesetsianterets afi iole olabeialete loin clelaielalsieiet 4,778 1,194,888.98 $83,903,537 167,683,106 24,819,523 
INQNsIGR ANOS TOD err iaerebic caibisterSis'e «eis sic eislaio cial wlsieisislatels eislare bieio(e.s - 463 118,533.74 7,849, 828 15,474,710 2,610,416 
Piiear ih eran a Os eter a asicieieciaielea eivie nis = sbkayeteiaiwieiere'eio'e treinieseeieatele ie aah waren 947 222,290.45 12,136,228 1,356,010 4,368,171 
pe CeMASSISSI PPh Ol oelsistn.< Sisleisseloqsiciels)olsisieielsleie.sisieicieisiais »/eis/eto sare abataipie - 366 83,918.09 7,668,864 1,299,553 3,500,035 
REPO LEM ET stele eis] oim sles ainie’s\cisieiasis se isis pas SSyaieiae elie ainiaiets alot \eis fais) sieeve! iaieis 473 107,472.48 7,628,924 3,961,798 2,446,353 
NETH SUA CN eee stcisoielete se cievaccleise ss <ieisie sicisesleie setae vis lsiatetnie sis'eisre sian Seleie 1,459 432,803.26 31,856,519 136,653, 282 7,217,415 
MEOW CLAM ISSISS TPE TLVOL ee ers vieie =e clelelcs ote aislofe eveie:s/slele Jalsidie/i0is)s sleusiele'eieisie 815 48,303.06 4,168,989 1,385,357 1,276,972 
Gt MCX CO Aeetaiaie Ue asiclels w)n Teese isie™ sie 0. kts sierelols niv's sleialeleleve wie sloisiesis cle 126 41,610.67 2,806,310 79, 260 694,343 
SOM LIA UIATINGICOMNE, veiss oreinieisioinielsivicisinle a> clave es viele einige cals aie ¢ sooo waa 30,833.13 2,598,709 1,787,065 553,222 
IPAC1 HG COASE bile lala ielotets Oo alae’ ele slaleiviviess'c vis inisicieie siniei’s</o Mls swe sisicicre esano . ee) 97,004.88 6,362,770 6,604,712 2,087,293 
Upper Missouri river... .cs0.c0scccccesscacsee Scdh orm qeacdaqesnoaGe 44 12,099.22 826,596 81,359 65,303 


A large proportion of all the steam craft of the United States 
consists of ferry and towing boats. 


IMPROVEMENTS IN COASTWISE STEAMERS. 


Comparing the speed, equipment, and cost of running our 
coastwise steamers now and a few years ago, a marine engineer 
says: ‘“Coastwise steamships of the 1873 type of 1,200 tons, had 
a carrying capacity of 1,900 bales of cotton, an average speed 
of ten miles an hour, or a consumption of 28 tons of coal per 
twenty-four hours. The engineer’s crew consisted of a chief 
and three assistant engineers, three oilers, six firemen, and six 
coal passers. There were only three steam pistons to pack, 
two of the main and one of the donkey-pump engine. In the 
modern-built steamship of 1885 there are thirty steam pistons 
to pack. The average gross tonnage of the propeller steam- 
ship of the present time is 2,500 with a carrying capacity of 
5,000 bales of cotton, and a speed of 13 miles per hour on a 
consumption of about thirty tons of coal per day. The engi- 
neer’s crew on these large ships are the same as they were on 
the old small ones with the exception of one assistant engineer 
less.” From the foregoing it appears that the speed increased 
nearly one-third and the carrying capacity more than doubled 
without any corresponding increase in the crews employed, 
owing to improved machinery and its more general substitu- 
tion for hand labor, which facts must go a long ways toward 
solving the problem “how to navigate ships profitably.” 

LAKE TRANSPORTATION SERVICE. 

A review of lake transportation service up to 1877 embraced 
the following statements:— ; 

“Tn 1845 there were upon the lakes above Niagara Falls 60 
steamers, 8 of which were propellers; 270 schooners, and 50 
brigs, with an aggregate of 76,000 tons.. There were on lake 
Ontario 13 steamers, 6 of which were propellers, and 100 sail 
vessels, with an aggregate tonnage of 18,000. The estimated 
value at that time was $5,500,000. Ten years later the number 
of craft on the lakes increased to the following: Steamboats, 
110; propellers, 97; schooners, 639; brigs, 101; barques, 33; sloops 
and scows, 216; tonnage, 237,830. The value was estimated to 
have reached $10,000,000. From that time onward the growth 


was very rapid. Three years later the tonnage had reached 
387,740, and the valuation $15,000,000. The number of steamers 
had increased to 312, and sail vessels to 1,180. 

In 1862 the classification was as follows: Steamers, 396; 
schooners, 1,066; barques, 74; brigs, 85; sloops, 16; total ton- 
nage, 412,127. The value then was estimated to be fully 
$23,000,000. The lake marine reached the height of its pros- 
perity in 1872, when there were 868 steamers, with a tonnage 
of 172,483; 3,208 sail vessels, with a tonnage of 310,368, and 1,553 
barges, with a tonnage of 254,453, making a total of 787,304 
tons. The panic of 1873, and the subsequent business depres- 
sion, have told heavily upon the lake trade, but this is believed 
to be only temporary, like the effect upon other departments 
of commerce. The number and tonnage of all the craft on 
the chain of lakes at the close of the year 1876 was as follows: 
Steam vessels, 885; tonnage, 190,367. Schooners, 1,282; ton- 
nage, 273,682. Barques, 66; tonnage, 24,526. Brigs, 16; ton- 
nage, 2,945. Sloops, 68; tonnage, 4,699. Scows, 179; tonnage, 
8,541; making a total tonnage of 504,760, a falling off of over 
200,000 tons. The number of steamers has remained about 
the same, and the number of sail vessels has been reduced 
nearly one-half, The depreciation and decrease in value have 
been even more.” 

In 1880 the number of steam craft plying on the northern 
lakes, exclusive of vessels identified with canal interests, was 
947, of which 897 belonged to Michigan, 114 to Wisconsin, 89 
to Illinois, 117 to Ohio, 26 to Pennsylvania, and 204 to New 


York. 
TRANSPORTATION IN BARGES ON THE LAKES. 


Much attention was given at various periods to barges in 
connection with economical internal transportation. An ad- 
dress delivered by Mr. Richmond, president of the Buffalo 
Board of Trade, embraces the following statements:— 

“No longer ago than 1850 the most spacious propeller on 
the great lakes could carry only 600 tons. Gradually the size 
has been enlarged, until some of the propellers carry from 
2,000 to 2,500 tons. In 1861 the modern and economical system 
of transportation in barges on the great lakes is said to have 
been first introduced. Its result has been a wonderful reduc- 
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tion in the cost of freightage. It was first used in the Jumber 
trade, where it was highly successful, and now nearly all the 
lumber brought to Buffalo and Tonawanda is carried in barges, 
in lines of four, five, or six, towed by propellers or steam tugs. 
Thus a million and a half or two millions of feet are brought 
in each tow. Lumber is brought from Bay City, in Michigan, 
to Buffalo, a distance of about 500 miles, at the low charge of 
$1.25 per thousarid feet.” 

In this and in all his other statements regarding rates of 
freight Mr. Richmond adduces actual facts. 

“Tt was not until 1871 that the use of a propeller with one 
barge attached for the carriage of grain on the great lakes was 
first introduced. It may be said to have revolutionized the 
business. Large numbers of ‘tows,’ each consisting of a pro- 
peller and its consort, and carrying from 100,000 to 120,000 
bushels, were subsequently employed.” 

Mr. Richmond gives instances showing that on large vessels 
having a return cargo of coal at the low rate of 60 cents a ton, 
free in and out, from Buffalo to Chicago, a distance of about 
1,000 miles, corn could be brought on large sailing vessels from 
Chicago to Buffalo for two cents a bushel at a profit, and that 
where a propeller and an accompanying barge are used the 
profit was much greater. In 1866 the average lake freight 
on corn from Chicago to Buffalo was 114 cents, and in October 
of that year the average was over 15 cents. 


BARGE MOVEMENT OF COAL DOWN THE OHIO FROM PITTSBURGH. 


An article published in the Pittsburgh Commercial in 1883 
says:— 

“There are about 1,500 barges and 600 coal boats engaged in 
the transportation of coal. The barges are usually 180 feet 
long by 24 feet wide, and will carry from ten to fourteen thou- 
sand bushels of coal. They cost from $12,000 to $15,000 each. 
The coal boats are about 170 feet long and 26 feet wide, and 
hold from twenty to twenty-five thousand bushels. The boats 
cost from $600 to $750 each. Their bottoms are made up along 
the Allegheny river and floated down here, where their sides 


of 13 inch planking are added. The barges are always brought 
back, but the boats, which go to New Orleans, are usually there 
sold and broken up. A boat sold at the New Orleans levee 
brings from $100 to $250. Its planks are resold and its timbers 
often cut up into firewood. On an average stage of water it 
takes from four to five weeks to run a tow from here to New 
Orleans, and about three weeks to come back with empties. 
Two hundred thousand bushels are considered a good tow from 
here to Louisville, but from there down the lower river, and 
frequently to the New Orleans district, which comprises the en- 
tire “sugar coast,’ the tows run from five hundred to six hundred 
thousand bushels. The Joe Williams went down this spring 
with 700,000 bushels. About 40 per cent. of the coal shipped 
goes to Cincinnati for local consumption. Louisville stands 
next in order as a consumer, and after it New Orleans. Mem- 
phis and Vicksburg are about the same in size of demand. 

From Paducah the Tennessee and Cumberland district are 
supplied, and from Memphis and Vicksburg the Arkansas, St. 
Francis, and White river districts. New Orleans shipments 
comprise the supply for the ‘sugar coast,’ embracing the Teche, 
Tchafalayah, and the country in the vicinity of Brashear city. 
Some forty millions of bushels are annually sent from here to 
Cincinnati, which city is Pittsburgh’s largest customer. Next 
in order comes New Orleans, which takes from eighteen to 
twenty million bushels; Louisville some fifteen million, and 
Memphis and Vicksburg about ten million. In speaking of 
the ‘take’ of these different points, the names of the cities 
mentioned are used to designate the entire districts they sup- 
ply. The average cost of sending coal from here to Cincinnati 
is about two cents per bushel, and from here to New Orleans 
from three and a half to four cents. 

Of course these figures are not definite, but they express a 
carefully calculated average. The boat trade of the lower 
Mississippi consumes a large amount of coal. There are 
various coaling stations, the most prominent being that of the 
Browns, at Arkansas City. ‘Wooding up’ on the Mississippi 
is a thing of the past. The boats all carry a small supply of 
wood to start or hasten fires, but coal is the fuel used. There 
is rarely a stop made to receive it. The ladened coal barge is 


floated out into the stream, and the steamer picks it up as she 
goes along, and after relieving the barge of its load, casts it 
adrift on the tide. The empty barge then floats to some point 
where it is picked up by a tugboat and conveyed to the fleet 
of empties that awaits transportation up the river. A tow 
from here destined for the lower river usually employs from 
thirty to thirty-five hands, who principally reside in this 
vicinity. The strongest, largest, and costliest towboats in the 
world are used, and the only other marine structures that can 
be compared with them at all, are some of the North river 
towboats used for convoying canal fleets from Albany to New 
York, such as the Niagara and others. But there is no more 
similarity between the manner of towing on the Hudson and 
on the Ohio than there is between the boats employed. The 
Hudson river boats are long structures, tapering from amidship 
to stern and bow, with paddle-wheels at the sides, of deep 
draught, and with boilers under the water line. They really 
‘tow,’ pulling their convoy with long ropes attached to the 
stern. Our Ohio boats are ‘wheelbarrows,’ with wheels behind, 
boilers on deck, of light draught, and ‘butt’ their tows ahead of 
them. Eastern boatmen cannot understand how we do it, but 
the most powerful towboat on the Hudson (and they are the 
most powerful in the salt water world) could not budge a lower 
river coal fleet with its rope arrangements.” 


BARGE MOVEMENT OF GRAIN. 


There is also a considerable movement of grain in barges on 
western rivers. Some idea of its characteristics may be formed 
from the following statement, made a few years ago, in the St. 
Louis Republican:— 

“Tf any one imagines that a towboat and barges cannot carry 
a good paying load they can find a cure for their unbelief by 
noting the following cargo of the tow-boat Bee, which arrived 
in New Orleans last Saturday: 4,871 barrels flour, 1,296 barrels 
meal, 1,090 barrels grits, 5,258 sacks corn, 802 sacks oats, 651 


‘sacks bran, 1,296 packages lard, 204 packages meat, 150 bales 


of hay, and 24,992 bushels of bulk corn. One hundred barrels 
of flour is a car load; consequently, this tow-boat had 44 cars 
of flour on board. That would make two good freight trains. 
Add 18 cars of meal, 11 cars of grits, 6 cars sacked corn, 4 cars 
of oats, 2 cars of bran, 6 cars of lard, 1 car of meat, 3 cars of 
hay, and 75 cars of bulk corn, the grand total of the car loads 
of this one cargo would be 155.” 

A Kansas City journal, in discussing barges, says:— 

“We have never seen one, but, as we read about them, 
$15,000 to $25,000 is the cost, and they carry from 15,000 to 
35,000 bushels of grain each. The hulls are strong, and built 
with bulkheads of light draft. The expense of operating is said 
to be $75 to $100 per day. The speed is not given, but ten miles 
an hour down stream ought to be made without difficulty as an 
average, and half that up river. This would give three days to 
St. Louis down, and four days back. We count sixteen hours 
running time per day down the river, and all hours up, in all 
seven days, or, at outside figures for expense, $700; at inside 
figures, $505. Now, a load of grain of 15,000 bushels at 5 cents 
would aggregate $750; at 10 cents, $1,500. A load of 35,000 
bushels would be $1,500 and $3,000. In this no account is 
taken of back loads.” 


WESTERN RIVER STEAMBOAT MOVEMENTS, 


The relative magnitude of steamboat movements on the 
western rivers has been greatly diminished by the success of 
barges as freight carriers and the numerous opportunities 
afforded of utilizing competitive railway lines in passenger 
and freight service. A considerable field for steamboat opera- 
tions still exists, however, and many fine steamers were built 
at comparatively late periods. 

Col. John W. Forney, in describing a steamboat on which he 
was journeying down the Mississippi in June, 1872, said:— 

“Pittsburgh and Cincinnati have been the chief manufac- 
turing cities of the western steamboats, including their mag- 
nificent engines, while Madison, Jefferson City, and New 
Albany, Indiana, have also become famous therefor. The 
builder after whom this splendid palace is named, James 
Howard, has turned out from his slips at Madison, Indiana, 
400 steamboats. The length of the hull of the Howard is 330 
feet, breadth of beam 55 feet, depth of hold 10 feet, extreme 
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width 96 feet, carrying capacity 3,400 tons, although 4,000 tons 
may easily be freighted on her. The state-rooms are superb, 
containing large bedsteads, wardrobes, and washstands, with 
every convenience of bed chambers at home. The dining-room 
18 a gorgeous saloon, and is upholstered and decorated in a 
style equal to poor Fisk’s gaudy sound boats.” 

He also stated that a round trip between Louisville and New 
Orleans could then be made in 14 days. When steamboats 
first commenced running between these points the time re- 
quired was 45 days. A notable trial of steamboat speed 
occurred in June, 1870, in a race between the Robert E. Lee 
and Natchez. The Lee was victorious, making the journey 
from New Orleans to St. Louis, 1,278 miles, in 3 days, 18 hours, 
and 14 minutes. 


HOW THE RAILWAYS AND BARGES SUPERSEDE THE STEAMBOATS. 


The Pittsburgh Telegraph published an interesting article a 
few years ago on the failure of a line of seven barge steamers, 
organized in the fall of 1880 to carry freight between Pitts- 
burgh, St. Louis, and other river towns. Only one of the boats 
had continued in service. 

““What has done this?’ was asked of Mr. Charles Fairman, 
the well-known steamboat agent of this city. The gentleman 
promptly replied:— 

‘It is not a long story, but an interesting one. When the 
Big Seven boats began their trips things were booming here. 
Railroads were charging 26 cents per 100 for heavy freight to 
St. Louis, and the boats could do it nicely for 15 cents, leaving 
a 11-cent margin in their favor. This was too good to last. 
June 13th, 1881, the railroads dropped to 20 cents, and low 
water kept the boats idle for nearly six months. When they 
started up again in November, 1881, they dropped to 123 cents 
(per 100 pounds) for St. Louis freight, and still had a margin of 
7% cents in their favor. Then the railroads did what no one 
expected would be done. They gave outlying manufacturing 
towns, such as McKeesport, Johnstown, &c., through rates to St. 
Louis, and abolished charges from such towns to this city. For 
instance, the old rate from the Cambria Iron Works, Johnstown, 
to St. Louis was 43 cents per 100. It then became 26 cents. 
This cost the boats 3,000 tons a year; the same in the case of 
McKeesport, where the tube works sent lots of freight by river. 
They got a through rate to St. Louis so low that one shipper 


Average freight charges from St. Paul to St. Louis 


who chose the river was out the amount of the insurance on 
his freight. Then there was another blow. You know the bottle 
factories of this city ship immense quantities of these goods. 
Formerly these were carried by our boats; but the building of 
new roads, and the construction of switches to the works, and 
the shipping in bulk, killed the thing for the boats.’ 

‘What do you mean by shipping in bulk?’ 

‘Why, this thing of making a packing box out of a box car. 
The railroads send a car right into the bottle house; the floor is 
laid with straw, and the bottles are packed right in that car, 
and don’t leave it until it rolls into the warehouse at St. Louis. 
This suits the bottle men so well that the boats couldn’t get the 
trade if they paid a dollar a ton for this freight. But the last 
blow,’ continued Mr. Fairman, ‘was the worst. It was the last 
straw for the camel’s back.’ 

‘And what was the straw?’ 

‘It was Jay Gould’s abominable barges. They were built 
here, some of them, and were big, almost as Noah’s ark, and 
resembled that vessel in many respects. Well, no one ever 
expected that these monsters would come prowling up the 
river again to cut into the steamboats, but they did. When 
Gould’s purpose had been served, and the barges were no longer 
needed to take wheat and corn to New Orleans from St. Louis, 
the barges were brought here by tow-boats. They took St. 
Louis heavy freight for 10 cents, against the steamboats’ 123. 
Then the unfortunate Big Seven came down to 10 cents, and 
then those wretched barges tumbled to 8 cents. That settled 
the business and so it stands to-day.’ 

Captain Evans was not in the best of humor over the state of 
affairs. He said that among the disadvantages under which 
boats labored, aside from freight troubles, was this matter of 
attaching for wages. A big steamer, under existing laws, can 
be subjected to the most costly delays by some worthless deck- 
hand. Railroads know no such hindrances, and they have 
other advantages over boats everywhere. 

Meanwhile the Cincinnati packets are doing fairly well, leav- 
ing regularly with good trips, and reaching many points as yet 
beyond the reach of the railroads.” 

RATES OF WESTERN RIVER TRANSPORTATION. 


The following statements show the charges for western river 
movements between different points at various periods:— 


by steamers for seventeen years, distance 800 miles. 


1856. 1857. 1858. 1859. 1860. 1861. 1862. 1863. 1864. 1865. 1866. 1867. 1868, 1869, 1870. 1871. 1872. 
Cit.) Cts.” (Cts, ‘Cts, Cts. Cts.. Cts, Cts. . Cts. Cts, Cts. (Cts. Cis, (Cis. Cis, Cis. (Cts. 
Wiheat per bushels... 52/5 ssjseivewie<snetis 18 15 14 15 16 15 18 19 25 24 23 21 20 20 18 15 15 
TOUT PRE PATTEM. . cuss sjoiieiseislelreeleie'> CO eO0 ns O00 Beek 2ee 00 OO 62F 875 73 12" 670 68 s68=— 60 ab0 D0 
Barley per bushel............ ais eleois «ese 14 12 11 12 12 12 14 14 ike) 19 18 16 15 15 15 12 12 
Average freight charges from St. Lowis to New Orleans, by the Barge Line, for seven years. 
-——1866.—— ———1867.———. ———1868.——_,  ———1869—  ———1870.——. -——1871——. ———1872.——\ 
Articles. High Low High Low High Low High Low High Low High Low High Low 
water. water. water. water. water. water. water. water. water. water. water. water. water. water. 
Flour per barrel.......... $0 45 $055 $054 $073 $031 $049 $030 $040 $033 . $0 56 $0 263 $0 65 $043 $077 
Corn per bushel.......... 0123 0158 0154 0 20 0 08% 0 132 008% O11 0108 0157 0 074 018% O11 0 212 
Rye per bushel........... 0123 O15 0154 0205 008% 013% 0 082 O11 010% 0154 0 074 018% O11 O 212 
Oats per bushel........... 0074 0 08% 0088 O11;% 0 05 007 0044 0 062 0064, 0 09 0 04,8; 0102 0 06%, 0 12,3, 
Bacon per 100 pounds.... 0 224 0274 027 0 364 0154 0 244 015 0 20 0 19 0 28 0 132 0 823 0214 0 88% 
Ham per 100 pounds...... 0 224 0 274 0 27 0 364 O154 0244 O15 0 20 0 29 0 28 0 132 0 824 O21 0 384 
Pork per barrel..........- 0 674 O 824 0 81 1094 0464 0 834 0 45 0 60 0 57 0 84 0 40 0974 0 64 1 154 
Beef per barrel........... 0 674 O82} O 81 1093 0 464 0 833 0 45 0 60 0 57 0 84 0 40 0974 0 64 1 154 
Lard per 100 pounds...... 0224 027} 0 27 0 364 O15 O 24% O15 0 20 0 19 0 28 0 132 0 3824 021% 0 884 
Hay per 100 pounds...... 0 324 0374 0 37 0 46 0 254 0 344 0 25 0 30 0 29 0 38 0 23% 0 42 03814 O 483 


Nore.—High water rates include months of April, May, June, July, and August. Low water rates balance of year. In 1§73 for months of January, February, 
and March the rate for fiour averaged 82 cents per barrel, for April, May, June, and July 2534 cents per barrel, 


Statement prepared by George H. Wagner, Secretary Union Merchants’ 
Exchange of St. Louis, showing average freight charges, by steamboat, 
from St. Louis to New Orleans, during the seven years, 1866 to 1872, in- 
clusive: — 


1866. 1867. 1868, 1869, 1870. 1871. 1872. 

Cts. Cts. Cts. Cts. Cts. Cts, Cts. 
Wheat per bushel..... seneieesie DAS a Slew li Ta 22k cine ae 
Flour per barrel......-..+++++- 75 92 51 464 64 68 714 
Corn per bushel......-... Sale Log Ohl, 1G) 9 20. 205 20 
Rye per bushel.,......-..++. +» 2oyy 282 16 16 208 20 20 
Oats per bushel.......... Peeiietoke ities ow Opg lls SIRs 
Bacon per 100 pounds....... .. 412 51h 284 284 387 36 363 
Hams per 100 pounds........ . 412 514 28% 20k 37 36 363 
Pork per barrel.........++ ,.--114 141 86 71 104 106 108 
Beef per barrel......--++00 ..114 141 86 71 104 106 108 
Lard per 100 pounds.......... 4lg 514 284 284 387 36 363 
Hay per 100 pounds........ -. 414 514 286 285 37 454 36 


Highest and lowest rate of freight charged on grain in sacks and jlour 
per barrel, on the Mississippi, between St. Louis and New Orleans, from 


1850 to 1860, inclusive:— 
Grain per bushel. —Flour per barrel. 


“Gents; “Cents,” Gents Highest 
1850..... onccesiee cecceeeccces Sddo0 <3 15 18 $0 623 
L851... cccccerceres cocetcsscssece 7 17 22% 0 60 
1852. cc cercccccsrvecescssceccerocs 5 14 20 0 50 
1853... ccccccccnccccrcvceescncee 64 25 20 1 25 
1854. .cccccccesereces Gidio eleinisle\esieve'e 9 25 25 1 25 
USSD... ccccccccs cine sveccecscccsses 9 35 15 20 
1856....0060 eee cecvcccscose biiaiaolatd 124 40 25 1 00 
UBD Giclepielase's waists sisiaieinxielsieisinjeis sive 10 324 25 1 00 
USGS ciclsi aisielsisiaio(vinie sis ssivieisiaina sales 10 20 35 0 60 
SBD. 5 ois 00.1010 4 a's/seie.s\0 aisle Be, sin.nienis.0 114 40 15 0 90 
1860..... alelsisiatereiers/ernleieys iarersiyrsivieloieieleL 45 18 1 00 
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STEAMSHIPS IN COASTING TRADE, &C,, AND STEAMBOATS. 


Average freight charges, highest and lowest prices, from St. Louis to New 
Orleans by steamer in 1866 and 1872. 


Pe 


= {ieee 872: -—— 
Average. Lowest. Highest. Average. Lowest. Highest. 


Wheat per bushel...0 242 $C 15 $C 45 $....° $.... $...- 
Flour per barrel.... @ 75 040 150 0714 ¢ 30 To 
Corn per bushel.... 0 2375 014 C41¥, 020 CO09% 0 36% 
Rye per bushel..... C0 2345 014 O41% 020 009% 0 36% 
Oats per bushel..... 0 128 008 0 24 0114 0052 0 20% 
Bacon per 100 lbs... 0 414 025 0 75 0 3863 O17 065 
Iams per 100 lbs... 0 413 025 0 75 0 36 #0174 G 65 
Pork per barrel..... 1 14° 060 200 108 045 190 
Beet per barrel..... 1 14 060 2-00 1 08 0 45 1 90 
Lard per 100 ]bs.... 0 414 025 075 0 364 0174 065 
Hay per 100 lbs..... 0414 025 0 75 046 030 075 


STEAMBOAT CHARGES BETWEEN PITTSBURGH AND NEW ORLEANS 
IN FALL OF 1874. 


Thomas Sherloch, interested in steamboats, testified at Cin- 
cincinnati before Senate committee on transportation to sea- 
board, in October, 1874, as follows: “The general charge (for 
moving heavy freight) from Pittsburgh to Louisville and Cin- 
cinnati is from $3 to $4 per ton on fourth-class freight, or say 
from $2.50 to $4.” Distance about 650 miles from Pittsburgh 
to Louisville, and about 500 miles from Cincinnati to Pitts- 
burgh. Rates named cover almost everything carried on the 
river, “light freight, -heavy freight, rolling freight, and sack 
freight, everything. We do not discriminate on the river, as 
railroads do, between first, second to third and fourth class, 
except when we connect with railroad lines, and are governed 
by their rules.” Freight charges from Louisville to New Or- 
leans are about the same as from Cincinnati to New Orleans. 
“We have what we call a very good river here now. There is 
probably 16 feet of water between here and Louisville; probably 
12 feet all the way out of the Ohio river. Freights are now from 
$7 to $9 per ton to New Orleans from Cincinnati, Distance, 
1,550 miles.” Freight from Pittsburgh to New Orleans would 
probably be $2 a ton more than that, making from $9 to $11, 
and the distance about 2,000 miles. ‘These prices are now the 
asking prices. Prices will be still lower, probably in a few days, 
as soon as the yellow fever gets out, so that boats are willing 
to leave here and go down theriver. It will reduce the rates prob- 
ably from $1 to $2 a ton from these prices. . . . Railroads 
compete very seriously in steamboat business between Louis- 
ville and New Orleans. They divide the business between 
us. Q. Do they divide the freightage equally? A. No, I 
think not. I think we carry more freight than either of the 
railroads, and probably more together. Q. How about pas- 
senger traffic? A. I think we carry as many passengers on 
the boats, as we are running them now, as either of the roads 
do; not as both, but as either. We charge between Cincinnati 
and Louisville $3.50, which includes the state-room and the 
dinner, supper, and whatever meal they take on the boat. 
Railroads charge the same sum, but give no meals.” 


COST OF EARLY STEAMBOAT MOVEMENTS ON THE MISSOURI, 


In documents presented by A. Whitney to Congress, in con- 
nection with a memorial praying for a land graut for a Pacific 
railroad, in 1848, is a statement made by Capt. Joseph A. Sire, 
who said he had been in the employment of Messrs. Chouteau 
& Co., and navigated boats on the Missouri for twenty-five 
years, in the course of which he said: “During the five months 
of low water it requires fifteen days from St. Louis to Council 
Bluffs, and the cost of transportation $2.50 per hundred 
pounds. . . . . . During the high water the current is 
very rapid, and would require from St. Louis to the Yellow- 
stone from forty-five to fifty days, and would cost for trans- 
portation $8 for one hundred pounds. At low water the river 
(Upper Missouri) cannot be navigated, as there is not over two 
feet. Between the high and low water the passage may be 
made in thirty-five to forty days, because the current is not so 
rapid, and about fifty tons of freight might be taken up ata 
cost of from $5 to $6 per hundred pounds.” 


LAKE. FREIGHTS. % 

Statement showing the average rates of lake freights on wheat and corn be- 
tween Chicago and Bufjalo during each month in eighteen years; the high- 
est rate on wheat in each year, and the average rate on wheat in each 


ied May. June. July. Aug. Sept. Oct. Nov. 
1861, wheat....... 7.2 6.8 5:7 10:0 14:0 ee A8-6e e6:0 
1861, corn......- 5 Oe 6.3 5.2 8.8. 120 17-2 eta 
Highest rate on wheat during 1861, 26 cents. 
Average on wheat for season 1861, 11 cents. 
1862, wheat...... . 6.8 8.5 12.0 7.4 10.5 12.8 15.3 
18625 COLD easier hil 7.6 11.0 6.6 9.5 11.8 14.2 
Highest rate on wheat during 1862, 17 cents. 
Average on wheat for season 1862, 10.5 cents. 
1863, wheat....... 8.7 10.0 5.7 4.7 5.7 8.4 9.0 
1863; (COL. esc. - 7.8 9.0 4.9 4.2 4.7 7.2 7.7 
Highest rate on wheat during 1863, 124 cents. 
Average on wheat for season 1863, 7.5 cents. 
1864, wheat....... 8.5 13.4 6.8 8.2 8.0 8.2 13.7 
1864, corn........ 8.0 12.5 6.3 test 7.5 7.6 12.7 
Highest rate on wheat during 1864, 18 cents. 
Average on wheat for season 1864, 9.5 cents. 
1865, wheat...... oth} 6.6 8.3 otk 11.6 149 12.3 
1865, COLTS). 060o0« 67 60 7.9 6.6 10.7 13.8 11.5 
Highest rate on wheat during 1865, 19 cents. 
Average on wheat for season 1865, 9.7 cents, 
1866, wheat....... 12.5 15.6 11.6 10.3 12.7 17.4 13.5 
1866s corn’: .....< 11.1 13.6 9.6 84 10.3 15.2 11.7 
Highest rate on wheat during 1866, 23 cents. 
Average on wheat for season 1866, 13.4 cents. 
1867, wheat....... 5.5 5.5 4.7 5.5 8.1 9.3 2.0 
S675. COLD ectem=s 4.2 337 238 4.1 7.0 7.9 7.0 
Highest rate on wheat during 1857, 15 cents. 
Average on wheat for season 1867, 6.8 cents. 
1868, wheat....... 5.2 5.3 4.2 7.8 9.1 8.8 9.3 
1868, Corn... <. <jo= 4.0 4,2 3.6 6.6 fee 8.7 8.3 
Highest rate on wheat during 1868, 134 cents. 
Average on wheat for season 1868, 7.1 cents. 
1869, wheat....... 5.8 6.5 4.8 5.0 6.5 7.4 10.2 
ALBGO COM ate ceciers 5.8 5.6 4.5 4.8 6.0 6.9 9.3 
Highest rate on wheat during 1869, 10 cents. 
Average on wheat for season 1869, 6.6 cents. 
1870, wheat..... sad) 6.2 5.3 5.0 5.6 Tati 8.5 
LS7O0cormeseses 4.4 55 4.5 4.7 4.2 7.3 7.6 
Highest rate on wheat during 1870, 10 cents. 
Average on wheat for season 1870, 6.2 cents. 
1871, wheat..... een t.5 5.7 5.2 6.2 9.6 13.2 10.1 
DST COV esc. 4.1 53 4.8 5.7 9.0 12.3 9.7 
Highest rate on wheat during 1871, 18 cents. 
Average on wheat for season 1871, 7.8 cents. 
1872, wheat....... 8.1 8.3 8.2 9.6 14.8 16.5 12.4 
1872) Cormscsciciee - 74 7.8 au 8.8 13.8 15.5 11.4 
Highest rate on wheat during 1872, 19 cents. 
Average on wheat fur season 1872, 11.1 cents. 
1873, wheat....... 7.4 6.5 6.1 6.5 12.6 7.8 7.4 
L873 eCOMmMe. see) OD) 5.8 5.5 5.7 11.6 6.9 6.9 
Highest rate on wheat during 1873, 14 cents. 
Average on wheat for season 1873, 7.8 cents. 
1874, wheat....... 4.5 4.2 3.3 3.1 3.5 4.1 4.6 
1874, corn........ 4.0 3.9 3.6 2.1 3.2 3.8 4,2 
Highest rate on wheat during 1874, 6 cents. 
Average on wheat for season 1874. 3.9 cents. 
1875, wheat....... 3.9 3.0 2.8 2.5 2.4 3.7 5.9 
1875, COM: snise ee O:O 2.6 2.6 2.2 2.2 3.4 5.5 
Highest rate on wheat during 1875, 62 cents. 
Average on wheat for season 1875, 3 5 cents. 
1876, wheat....... 3.0 2.5 19 2.2 2.6 4.4 3.7 
US7G, COMM. «cece 2a 2.3 lace 1.8 2.3 4.0 3.3 
Highest rate on wheat during 1876, 5 cents. 
Average on wheat for season 1876, 2.9 cents. 
1877, wheat....... 3.5 2.4 2.6 4.0 4.0 4.9 4.5 
LSi7pcOnMeretes « - 2.9 8) 2.2 3.6 3.4 4.4 3.9 
Highest rate on wheat during 1877, 6 cents. 
Average on wheat for season 1877, 3.7 cents. 
1878, wheat....... 2.5 2.1 1.7 3.3 4.4. 3.6 4.5 
1S(S come. cesses 1.8 1.6 3.0 4.1 3.3 4.1 


Highest rate on wheat during 1878, 7 cents. 
Average on wheat for season 1878, 3.1 cents, 


IMPROVEMENTS OF PHYSICAL CONDITION OF RAILWAYS. 
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IMPROVEMENTS OF PHYSICAL CONDITION OF RAILWAYS. 


{ee substitution of steel rails for iron rails, which com- 
menced progressing during the eighth decade on an ex- 
tensive scale, was frequently accompanied with other notable 
improvements of the physical condition of railways and rolling 
stock. In the aggregate these changes were of immense im- 
portance, as they cheapened the cost of freight movements on 
leading thoroughfares to an unparalleled extent, and greatly 
increased the speed, safety, and comfort of passenger move- 
ments. While a number of the advances were rapidly adopted, 
there were so many variations in the financial condition, char- 
acteristics of traffic, and proclivities of the managements of 
different lines, that uniformity of action at a given time, on 
any subject, was unusual, and no general remarks can be ap- 
plicable to all lines at any particular period. 

These improvements effected a radical transformation of 
prominent American railroads, from a relatively low type to 
the highest type, in nearly all matters relating to the economic 
movement of large quantities of freight. Instead of the cost 
of such movements, per ton per mile, being about twice as 
great in the United States as in the United Kingdom, as was 
the case before 1860, many American movements are now 
(1887) made at about half the cost of corresponding English 
railway labors. The greatest contrast in the practice of the 
two countries is probably presented by differences in rolling 
stock and methods of making up trains. After American 
road-beds were advanced to a standard approximating present 
excellence improvements in rolling stock and operating 
methods were promoted rapidly in the United States, while 
progress was slow in Great Britain, so that economic condi- 
tions were reversed, and one of the greatest of all modern 
mechanical triumphs was achieved in this country. 

It was a common remark among practical railway managers 
towards the close of the eighth decade and subsequently that 
the reductions in the cost of freight movements which they 
had witnessed were regarded as impossibilities when the spur 
of necessity first compelled the efforts by which those reduc- 
tions were finally achieved. 

It would be impossible to fully explain how these feats were 
accomplished, and how progress is steadily being maintained, 
but as they form the most important of all features of Ameri- 
can transportation development, in their bearing upon indus- 
trial welfare, an attempt will be made to give an outline sketch 
of their leading characteristics. 

The improvements in the physical condition of the railroads 
embraced 


NOTABLE ADVANCES IN ALL VITAL MATTERS 


affecting the condition of the permanent way, including every 
detail relating to tracks, ballast, rails, joints, switches, frogs, 
bridges; the construction of additional sidings and second, third, 
and fourth tracks; the erection of numerous depots, stations, 
and a great enlargement of terminal facilities; the adoption of. 
methods of signaling which rendered it possible to materially 
increase the number of trains that could be safely sent over a 
line during a given period; notable additions to the number 
and marked improvements in the equipment of railway shops. 
These iniprovements rendered possible great additions to the 
weight and capacity of locomotives and freight cars, and facili- 
tated the adoption of better methods of making up and run- 
ning freight trains. Transshipments of the freight forwarded 
over long distances were avoided to an extent that was for- 
merly impossible by the consolidation of connecting roads, 
operation of fast-freight-line systems, and the interchange of 
cars between different roads. On a number of lines the speed 
of freight trains was materially increased, and means were de- 
vised for increasing the amount of service obtained from loco- 
motives during a given period, and the average train load. 
About the beginning of the eighth decade a sharp contest 
between the east and west trunk lines temporarily reduced 
through rates to unprecedentedly low figures, and it became 


evident then that a gigantic struggle was impending. In the 
series of preparations for it the.New York Central relied 
largely upon the advantages it would derive from the adoption 
of the expensive expedient of laying down four steel-rail tracks 
over its main line at a time when steel rails were still selling at 
an enormous price; the Pennsylvania acquired control, by lease, 
of the United Railroads of New Jersey, thus extending its lines 
to Jersey City directly opposite the city of New York; it ex- 
panded its system southward to Washington city, and com- 
menced making very extensive improvements in all matters 
relating to its tracks and rolling stock; the Baltimore and Ohio 
built expensive bridges over the Ohio river and made arrange- 
ments for extending its system to Chicago; the Erie, on account 
of various financial difficulties and contests for supremacy in 
its management, postponed important physical changes to a 
later date than its rivals, but also made vigorous strides in tha 

direction during the decade. d 

Sundry other similar changes were simultaneously progress- 
ing in various portions of the country, but the east and west 
trunk-line contests presumably exerted a leading influence in 
hastening the great engineering and mechanical advances 
which occurred. 

Steel rails were of vital consequence, as the basis of other 
improvements, because the continued use of such iron rails as 
were then procurable, on important roads, necessarily involved 
constant repairs and incessant watchfulness, on account of the 
frequency with which they were broken, and there was little or 
no prospect of the success and utility of thorough reforms 
while this difficulty remained unsurmounted. The assurance 
of an avoidance of this terrible source of trouble and em- 
barrassment afforded time and encouragement for other de- 
sirable or necessary labors. 

The bulk of the original outlays of railway companies, or 
main proportion of their capital account, is represented by the 
permanent way and fixed appurtenances, rather than by the 
rolling stock. Of the total permanent investments of all the 
railroads of the United States, reported in the census returns 
of 1880, amounting to $5,182,445,806.98, about four-fifths, or 
$4,112,367,175.88, were for construction of road, and only a 
little more than one-tenth of this sum, or $418,045,458.48, 
for equipment. In the current outlays of the census year 
$102,583,048.26 were devoted to the maintenance of the road 
and real estate; $54,985,340.51 to repairs of machinery and cars, 
and $195,231,736.98 to operating and general expenses. The 
net earnings were $227,650,473.51, or 39.22 per cent. of the total 
receipts. These figures indicate the relative financial signifi- 
cance of the grand divisions of railway affairs, and illustrate 
the importance of the road and real estate, not only as primary 
objects of expenditure, but as claimants for incessant new cur- 
rent outlays. 

To construct a railway, keep it in proper order, and, if it is a 
progressive line, to provide expensive new improvements as 
rapidly as they are required, immense sums must be expended; 
and in view of the habit of constructing lines in an imperfect 
manner at the outset, which has always prevailed in this coun- 
try, it is scarcely surprising that the capital accounts of many 
lines have been swelled to the extent shown by their reports. 
It may be said of American railways, as of many other things in 
this country, that they rarely or never were or are constructed . 
in an approximately complete manner, and in the nature of 
things they cannot be, except in rare instances, because it is 
necessary that they should develop earning power before the 
many millions necessary to render them as complete as is 
desirable are engulfed. What happens is that they grow or 
improve in their characteristics as a pressing need for such 
improvements arises from growth of traffic, pressure of com- 
petition, new inventions, or other causes. The directions in 
which such growth should be made, and initial efforts towards 
creating a number of important improvements, received special 
attention during the eighth decade. 
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CONDITION OF ROAD-BED. 


CONDITION OF ROAD-BED. 


HE fundamental feature of a railway is the road-bed, ap- 
proximately straight and level, as compared with ordinary 
roads, yet usually diverging widely from an ideal standard in 
these respects, on account of numerous curves and ascending 
or descending grades. These divergencies were unnecessarily 
frequent on many lines for the purpose of saving the expense 
of deep excavations, bridges, and tunnels, on account of the 
pressure of influential local interests or other causes; and one 
of the directions in which many improvements were gradually 
made was in straightening old lines and avoiding, as far as pos- 
sible, heavy grades, As traffic increased the desirability of such 
changes was constantly intensified, as the extra cost of move- 
ments over a sharp curve or a steep grade multiplied as rapidly 
as the number of trains dispatched. 
But it was, perhaps, 


IN THE MATTER OF DRAINAGE, 


that one of the most radical advances was made by a number 
of important lines. With all roads intended for constant use 
adequate provision for the prompt removal of falling water 
and the avoidance of the disturbing and disintegrating effects 
of alternate periods of freezing and thawing, is one of the first 
requisites; and with a railroad careful attention to this subject 
is absolutely necessary, as failure brings with it the penalties 
involved in the attempts to operate a line unsafe and unfit for 
the rapid movement of numerous trains. A newly constructed 
road-bed, which depends solely upon the material found at 
each point along the line for ballast, and which is not more 
carefully drained than was formerly common, frequently de- 
generates into the condition depicted by the expressive phrase 
“mud road,” and this is practically what a number of Ameri- 
can railroads formerly were, the mud sometimes flying in all 
directions before the march of the locomotive as freely as it 
flies on a common dirt road after a heavy rain when a vehicle 
is driven over it at a rapid pace. 

One of the first stages of improvement is the application of a 
portion of the adjacent soil to the top of the road-bed, under 
conditions which make it do duty as ballast, and. it is styled 
mud ballast. When mud ballast is applied in the best possible 
manner it frequently proves highly serviceable, but roads that 
aim at considerable advances use other materials, including 
sand, gravel, locomotive cinders, furnace slag, and broken 
stone. As one of the objects in applying either of these ma- 
terials is to raise the track above the main road-bed, they all 
presumably help to improve drainage, and their relative utility 
largely depends upon the extent to which that object is ac- 
complished. 

One method of classifying roads is as mud roads, mud-bal- 
lasted roads, gravel-ballasted roads, furnace-slag or locomotive- 
cinder-ballasted roads, and broken-stone-ballasted roads, and 
their respective merits are approximately indicated by the 
order in which they are named above. Much was to be 
learned, and much practical knowledge has been acquired and 
disseminated without exhausting possibilities of improvement, 
of ballast and drainage; the arrangements of the foundation on 
which tracks are laid, including the selection and adjustment 
of ties, the fastening of rails to ties, and establishment of con- 
nections between rails, so as to avoid as far as possible the 
damaging effects of the apertures left at rail ends, necessitated 
by expansion and contraction; the proper laying of rails on 
curves, and straight and level stretches of road, and the con- 
struction of frogs and switches. 

In spite of all that has been done, incessant labors are neces- 
sary to keep the best of tracks in unimpeachable condition, 
and on many lines imperfect drainage, deficient ballasting, an- 
tiquated switches, poor ties, and defective splices, or appliances 
for joining rails are constant sources of delays and dangers. 

A prime requisite in all railway operations is safety, and in 


the long chapter of accidents that inevitably occur, it is scarcely 
possible to avoid some that are due to defects in the track. It 
is always exceedingly desirable to reduce their percentage to 
the smallest possible limits, however, and roads that have 
secured a large amount of business must also advance their 


‘tracks to a condition that renders it possible to daily forward 


many trains, some of which move at high rates of speed, with- 
out subjecting passengers, freight, and employés to dangers 
inherent in the permanent way, and unavoidable by any pre- 
cautions that trainmen may adopt. The extent to which these 
objects are accomplished on many lines is remarkable and 
highly creditable in view of the numerous grade crossings 
existing in this country, as the accidents due to defects in track 
usually form only a comparatively small percentage of ‘the 
total number that occur; but even in this matter there is often 
considerable room for improvement, and it is only by gigantic 
and continuous labors and incessant watchfulness that many 
tracks are prevented from being the source of numerous terrible 
disasters. 

It is scarcely too much to say that before the eighth decade 
the road-bed and track of no railway line of considerable length 
in the United States had been advanced to a condition that 
would now be deemed creditable, and on progressive lines im- 
portant improvements have been made in every essential 
feature. 

One of the most thorough and significant changes was com- 
menced on the main line of the Pennsylvania Railroad in 
1872, with attempts to establish what soon became a standard 
track, which has received much attention and commendation. 
Printed forms or directions were furnished, and each super- 
visor was instructed to construct a mile of standard track 
according to specifications, which mile was to be completed by 
the middle of August, in time for the annual inspection of 
1872. The whole amount of this preliminary work was only 
about ten miles, or one mile in about thirty-five or thirty-six 
of the main line, but the results were so satisfactory that the 
system adopted was, after a comparatively brief period, ex- 
tended along the whole line, some of the details being im- 
proved. This standard in 1882 was as follows:— 


PENNSYLVANIA RAILROAD COMPANY—SPECIFICATIONS FOR A 
PERFECT SUBDIVISION. 


1, Line—The track must be in true line. 

2. Surface.—The track must be in good surface; on straight 
lines the rails must be on the same level, and on curves the 
proper elevation must be given to the outer rail and carried 
uniformly around the curve. This elevation should be com- 
menced from 50 to 200 feet back of the point of curvature, 
depending on the degree of the curve, and increased uniformly 
to the latter point, where the full elevation is attained. The 
same method should be adopted in leaving the curve. 

8. Joints.—The joints of the rails must be exactly midway 
between the joint ties, and the joint on one line of rail’‘must be 
opposite the centre of the rail on the other line of. the same 
track. In winter a distance of five-sixteenths of an inch, and 
in summer one-sixteenth of an inch, must be left between the 
ends of the rails, to allow for expansion. The splices must be 
properly put on with the full number of bolts, nuts, and nut- 
locks, and the nuts screwed up tight. The rails must be spiked - 
both on the inside and outside on each tie, on straight lines as 
well as on curves, and the spikes driven in such position as to 
keep the ties at right angles to the rails. 

4. Ballast.—There must be a uniform depth of at least twelve 
inches clean, broken stone or gravel under the ties. The ballast 
must be filled up evenly between but not above the top of the 
ties, and also between the main tracks and sidings where stone 
ballast is used. In filling up between the tracks, coarse, large 
stones must be placed in the bottom in order to provide for 
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drainage; but care should be taken to keep the coarse stone 
away from the ends of the ties. At the outer ends of the ties 
the ballast must be sloped off evenly to the sub-grade. When 
stone is used it must be broken evenly, and not larger than a 
cube that will pass through a two and one-half inch ring. 

5. Cross-tics.—The cross-ties must be properly and evenly 
spaced, with ten inches between the edges of bearing surface 
at joints, with intermediate ties evenly spaced, and the ends on 
the outside on double track, and on the right-hand side going 
north or west on single track, lined up parallel with the rails, 
The ties must not be notched under any circumstances, but 
should they be twisted must be made true with the adze, that 
the rails may have an even bearing over the whole breadth of 
thetie. For main running tracks sixteen ties, for branch roads 
and third tracks on main lines used exclusively for freight 
trains fourteen ties, and for sidings and tracks used for stand- 
ing cars only, not exceeding twelve ties are to be used for each 
thirty-foot rail. Supervisors and track foremen will be held 
strictly accountable for any deviation from these specifications. 

6. Switches.—The switches and frogs must be kept well lined 
up and in good order. Switches must work easily, and safety 
blocks attached to every switch head where “stub” switches are 
used. Switeh signals must be kept bright and in good order, 
and the high signal used for all switches where train runs 
against the points. Particular attention must be given to avoid 
low joints at the head blocks of switches. The standard dis- 
tance between guard rail and main rail will be two inches. . 

7. Sidings.—All company sidings should be kept in as good 
order as practicable, using for this purpose second-class rails 
and ties, or partly worn material taken from main tracks. 
Owners of private sidings must be required to keep their sid- 
ings in safe condition for use at all times. 

8. Ditches—The cross-section of ditches at the highest point 
must be of the width and depth as shown on the standard 
drawing, and graded parallel with the track, so as to pass water 
freely during heavy rains, and thoroughly drain the road-bed. 
The line of the bottom of the ditch must be made parallel with 
the rails, and well and neatly defined, at a distance of not less 
than seven feet from the outside rail. All necessary cross- 
drains must be put in at proper intervals. Earth taken from 
ditches or elsewhere must be dumped over the banks, and not 
left at or near the ends of the ties, but distributed over the slope. 
Earth taken out of the ditches in cuts must not be thrown on 
the slope. The channels or streams for a considerable distance 
above the road should be examined, and brush, drift, and other 
obstructions removed. — Ditches, culverts, and box drains should 
be cleared of all obstructions, and the outlets and inlets of the 
same kept open to allow a free flow of water at all times. 

9. Road Orossings——The road crossing planks must be se- 
curely spiked. The planking should be three-quarters of an 
inch below the top of rail, and two and one-half inches from 
the gauge line. The ends and inside edges should be beveled off. 

10. Station Grounds.—Station platforms, fences, and grounds 
at stations must be kept clean and in good order. 

11. Policing.—The telegraph poles must be kept in proper 
position, and trees near the telegraph line must be kept trimmed 
to prevent the branches touching the wires during high winds. 
All old material, such as old ties, old rails, chairs, car material, 
&c., must be gathered up at least once a week, and neatly piled 
at proper points. Briers and undergrowth on right of way 
must be kept cut close to the ground. 

12. Use of Materials—Proper judgment and caution must be 
exercised by engineers, supervisors, and foremen against ex- 
travagant use of materials, as they will be held strictly responsi- 
ble for the same. 

By order of general manager. 
Witu1aMm H. Brown, Chief Engineer. 
Office of Chief Engineer Pennsylvania Railroad Company, 
Philadelphia, June 1st, 1882. 


GENERAL DIRECTION OF ROAD-BED IMPROVEMENTS, 


The terse directions given above represent positive conclu- 
sions on.a number of details about which differences of opinion 
formerly prevailed. They also illustrate, to a considerable ex- 
tent, the important requirements relating to road-bed and track 
about which railway companies feel more or less solicitude, 
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and fail, in varying degrees, to secure the highest standard of 
desired excellence on all parts of their lines. 

An indication of what was progressing on various leading 
lines, in the matters under discussion during the latter part of 
the eighth decade is furnished by letters written by two road 
masters of the Atlantic and Great Western in March, 1879, to 
Charles Latimer, Esq., then chief engineer of that company, 
after they had journeyed over the lines to which they referred 
to attend a meeting of the road masters of the United States, 
held in Boston on March 25th, 1879, and published in Proceed- 
ings of the Road Masters of the Atlantic and Great Western. 
Their remarks show that at that time the ballast used on the 
Lake Shore was principally coarse sand, but locomotive cinder 
was used on portions of it; on the New York Central the ballast 
was principally locomotive cinder, sand, and gravel, and in 
some places coal slack mixed; on the Boston and Albany and 
Old Colony the ballast was generally sand; on the Erie the 
ballast was generally locomotive cinder. At a later date the 
Erie adopted a standard similar to that of the Pennsylvania, 
requiring the extensive use of stone ballast. 

As an aid to effective drainage ditching is the principal ad- 
junct of ballasting, the latter raising the road-bed to a: high 
elevation and the former indirectly accomplishing a like end 
by deepening the surroundings, in avenues convenient for the 
passage of water. The old style of railroading often failed to 
make adequate provision for either ballasting or ditching, and 
at the present day, on many roads, one or both these labors 
are often neglected to a damaging extent. As an adjunct of 
drainage culverts are of great significance. In some sections 
of the country there are about two to each mile of railway. 
If deficient either in number, capacity, or condition, serious 
damage is likly to occur. 

Another feature of a road-bed which requires constant atten- 
tion is the cross-ties, which should be, and frequently are not, 
in proper condition and position. A number of varieties of 
wood is used, and different methods of preparing it are adopted, 
some being sawed instead of hewn, which is considered the best 
method. It has also been found advantageous to have the bark 
removed before ties are put in the track. 

As a railroad is expected to be prepared for the movement 
of trains at all times, despite adverse action of elemental forces, 
much preparatory and cautionary work must be done, and it 
is not only desirable that the normal position of the road-bed 
should be as well fortified as possible against any probable 
damage from fierce storms, freshets, and sudden climatic 
changes, but it is necessary that all portions of the track ex- 
posed.to injury should be frequently examined during the 
night as well as the day, so that timely notice can be given to 
advancing trains of all obstructions or dangerous imperfections: 
Such duties come within the province of those who are en- 
trusted with the supervision of tracks, and the extent to which 
safety is assured largely depends upon their fidelity. 

In no class of roads is it so essential that there should bea 
thoroughly good road-bed as in railroads. In the absence of a 
proper foundation, it is impossible to extract from a super- 
structure, no matter how high its characteristics may be, all or 
even a considerable proportion of the desirable qualities. A 
rail, whether of stcel or iron, cannot be expected to meet 
modern requirements if it does not- rest upon effective sup- 
ports. This statement is so commonplace that an apology 
should be made for presenting it, if experience did not indi- 
cate that its significance had sometimes been ignored. Rail- 
ways, like long rows of city houses, however, have been built 
for sale rather than for use, and they are frequently constructed 
in a manner known to be imperfect, on account of paucity of 
funds, in the hope and expectation that they will gradually be 
improved after earning power is attained. Such wide differ- 
ences exist between the most defective and the most advanced 
lines of this country that the United States now has a large per- 
centage of the best and worst railways of the world. Nowhere 
else have inventive genius and experimental effort done so 
much to improve a great variety of details, ranging through 
every ramification of permanent way and rolling stock, and. 
nowhere else ‘has an equally large mileage of defective roads 
been constructed. 

The relative importance of labors, so far as it can be shown 
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by the number of employés engaged in repairs of tracks, is 
indicated by the fact that out of 418,957 persons in railway 
service reported in the census of 1880, 122,489 are classed as 
track men, which was considerably more than the number en- 
gaged in any other specified railway pursuit. 


TRACK GOODS AND TOOLS. 


The list of articles for which premiums were offered by the 
Chicago Exposition of Railway Appliances, in 1883, under the 
head of Track Goods, embraced the following: Display of steel 
and iron rails and track goods; track-laying device; steel rail in 
section and finish, not less than 30 feet long, not less than 50 
pounds to the yard; iron rail in section and finish, not less than 
30 feet long, nor less than 50 pounds to yard; rail punch or 
drill; rail straightener; rail tongs; track bolt; track bolt washer; 
railway fencing; tamping bar; track chair; claw bar; cross-tie 
(metal); process for preserving wood cross-ties and timber; 


RAIL-JOINTS 


Nee from their feature of greatest importance, which is 

the rail, tracks must be supplied with methods of fastening 
rails to the ties, and of guarding against the fatal effects of a 
lack of continuity of the great avenues of modern commerce. 
The rails cannot be placed so closely together that the ends 
would touch in cold weather, because if this was done the ex- 
pansion caused by heat would damage the entire line, and this 
disaster has often occurred. The problem being to place the 
ends of the rails closely together, so as to form a continuous 
line, and yet not to permit them to touch each other, except 
when the highest temperature prevails, 


EFFECTIVE RAIL-JOINTS OR SPLICES 


of one kind or another must be provided, and the adjustment 
of this matter, which seems comparatively simple, has under- 
gone a long series of experiments, the expedients ranging 
through various forms of chairs, fish-joints or plates, angle- 
bars or angle-bar joints, with a strong tendency favorable to 
the latter, because it affords additional strength, as compared 
with other devices. 

The material required for one mile of single-track railroad, 
with rails of the usual length of 30 feet, embraces 704 splice- 
bars or fish-plates of one kind or another, or half that number 
of chairs, and unsatisfactory workings of any appliances that 
are s0 numerous, and intended to serve such important pur- 
poses, necessarily cause much inconvenience. This is aggra- 
vated by the fact that the joints are generally the weakest 
places in the track; it is there that the wear of rails is most 
serious; whatever may be defective there speedily grows worse. 
In attempting to provide for this requirement, if the rail is 
cut, drilled, or punched to an unusual extent, it sometimes 
suddenly breaks, and thus creates one of the greatest of track 
dangers. Although no device fully meets all requirements in 
a pre-eminenly satisfactory manner, great advances have been 
made, and the best of the modern arrangements represent a 
notable and important improvement. 

Even angle-bars, however, frequently break, if they are sub- 
jected to unusually severe strains, arising from imperfections 
in the track, flat wheels, rough wheel flanges, or other causes, 
or if they are of relatively light weight and made of poor iron. 
An interesting paper on the question, “Why Do Rail-Joints 
and Splice-Bars Break?” was read before the Engineers’ Society 
of western Pennsylvania, in January, 1885, by M. J. Becker. 
It states that he had “found 1,130 broken angle-bars on a single 
division of six miles of track.” 

One of the notable stages of progress was the extensive use, 
at one time, of fish-plates on one side of the rail and angle- 
bars on the other, a practice subsequently followed, to a con- 
siderable extent, by the use of angle-bars on both sides of the 
rail. 


power excavator; frog; crossing; fish or angle plate; track jack; 
jack screw; track bolt and nut; track level; spike maul; nut 
lock; scraper; post hole auger; track gauge; outfit for track 
gang; cold saw machine for cutting steel or iron bars cold; 
shovel; spade; spikes (one keg); switch (upright, complete); 
switch (ground, complete); switch lock; switch stand; track 
broom; barrow; cart; pinch bar; wrecking frog; complete track 
joint; system of interlocking yard switches. 

Under the head of miscellaneous, premiums were offered for 
the following articles: Iron bridge (working model or other- 
wise); wooden bridge (working model or otherwise); track 
signal (working model or otherwise); track signal (torpedo), 
crossing signal; safety gate for crossing; flange device to re- 
move compact snow and ice from between the rails, and a 
proper space outside the track; automatic switch; switch signal- 
ing device; electric signaling device for block or other signals; 
snow plow. 


AND RAILS. . | 


STEEL RAILS AND RAIL PATTERNS. 


The rapid advancement of steel-rail-making industries in the 
United States, which typified the substitution of steel for iron 
rails on many of the older lines, and the general use of steel 
rails on new lines, has been referred to elsewhere. It was 
accompanied with considerable changes in the shape and 
weight of rails, and the introduction of many patterns repre- 
senting minor modifications. In 1881 there were regularly 
manufactured in 11 Bessemer steel-rail mills of the United 
States 119 patterns of steel rails of 27 different weights per 
yard. The variations in shape are of comparatively small im- 
portance, nearly all approximating to a type known as the 
“Chanute” head or the Lehigh Valley Templet of 1872. The 
first of the American steel rails were generally made of pat- 
terns previously used in the manufacture of iron rails, which 
varied considerably, but were frequently of a type known as 
pear-headed, adopted for the purpose of preventing the sides 
of the head from breaking down, represented by the Buffalo, 
Corning and New York rail of 1857. Another type of iron rail, 
however, which had rendered excellent service was the old 
Reading rail of 45 pounds. It more nearly conformed to the 
original type of T-rail designed by Robert Stevens. With the 
introduction of steel rails, a material change of pattern be- 
came desirable on account of the differences in the metal, and 
for various reasons, one of which was that the superior strength 
of steel rendered it practicable to cut out the under side of the 
head, leaving a nearly flat table to hold a fish-plate, and so sus- 
tain and preserve the ends of the rail. The practical conclu- 
sions reached, after an elaborate consideration of this subject, 
are illustrated by diagrams representing 10 patterns of the dif- 
erent weights of 80, 35, 40, 50, 56, 60, 68, 65, 67, and 72 pounds 
per yard, which approximately represent modern American 
practice, and which were strongly urged for adoption for the 
purpose of saving to rail makers, and incidentally to railway 
companies, unnecessary expense, in an interesting paper on 
Rail Patterns, read by A. L. Holley, at a meeting of the Ameri- 
can Institute of Mining Engineers, held in 1881, as a substitute 
for the numerous patterns then in use. 

The general considerations which affected the adoption of the 

PREVAILING SHAPES OF STEEL RAILS 
are explained in the following extracts from Mr. Holley’s paper, 
referred to above:— 

“Ist. A few years’ use of steel abundantly proved that the 
sides of the head do not break down, even if quite thin. The 
only normal mechanical destruction is the wearing out. The 
occasional mashing of the ends, and the very rare splitting 
and crushing of the rail elsewhere, are due to the bad casting 
of ingots, and to working spongy ingot tops into rails. The 
breaking of rails which are properly laid, is due to chemical 
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defects. Thestrength of steel thus rendered it practicable to cut 
out the underside of the head, leaving nearly a flat table to hold 
a fish-plate, and to sustain and preserve the ends of the rails. 

2d. The next point was to decrease the normal destruction 
by wear. Breaking down did not occur, and lamination could 
not occur in the product of a fusion process. The first, and 
very obvious suggestion was to put as much metal as possible 
into the head, without robbing the web and flange, and im- 
pairing the rail as a beam. These points will be considered 
farther on. i 

Having as much metal as possible in the head, what propor- 
tions and shape endure best, reference also being had to the 
wear of the rolling stock? A wide head theoretically reduces 
the pressure per square inch, of the wheels. But on account 
of the slight coning of the wheels, it, has been observed that 
their actual foot-prints are only three-quarters to one inch 
wide, while those wheel-treads which are worn hollow do not 
take a full bearing on a wide head. If the head is wide, it 
must be thin, with a given weight of rail, so that its side pre- 
sents less surface and hence a higher rate of flange wear, and a 
greater variation in the gauge of the track. The heads must 
be wide enough to give ample bearing to the fish-plates, other- 
wise they are soon worn to such shape that they cannot be 


kept tight. Exactly the best width of head for a given weight 
of rail can hardly be determined, but the experience of a de- 
cade has convinced experts generally, that for 56- to 70-pound 
rails, it lies between 2} and 2} inches. Rail designers have, 
therefore, respectively adopted every possible fraction of this 
undetermined quarter of an inch. 

3d. The width and shape of the head having been provided 
for, how much metal can be spared from the web and flange 
to deepen it, and how shall the remaining metal be disposed? 
The rail is now to be considered as a beam, and as a bearing to 
transfer the vertical and lateral strains to the sleepers. It is 
obviously impossible to determine the exact proportions which 
are better than any others, because the conditions of use vary 
almost infinitely; but so nearly the best form for average use 
has been determined by practice, that no one can prove it not 
to be the best. 

I. The web and base of the rail have been pared down to 
meet the conditions of the beam, until further reductions 
would impair their safety. . . . The width of base must be 
so great that the rail will not turn over, and not cut into the 
sleepers. In the best American practice, with sleepers 
2 feet apart centres, the base and height of rails are usually the 
same. A 4-inch base, with 44-inch height, is the largest devia- 
tion from this rule. 

II. The web of the steel rail has been pared down until it 
runs in the twenty-two 56-pound patterns, from 18 to 20 thirty- 
seconds, and in the thirty 60-pound patterns, from 7 to 10 six- 


teenths of an inch. But no web of any of the current patterns 
has broken down from being too thin. Whether or not a 64th 
should be added or removed, no man can say; nor is the ques- 
tion of farther variation of any importance. 

III. The foregoing proportions having been settled, the ques- 
tion is: How much of the remaining metal shall go into height 
of web, and how much into thickness of head? To perfect the 
rail as a beam, so much of it should go into the web as to at least 
double the standard height, because the stiffness of the beam in- 
creases as the cube of the height. But it has been ascertained 
that with the best existing type of road-bed, 53-inch rails wore 
out more rapidly than 4-inch rails of the same quality. The 
reason is obvious. The higher rails were too rigid. The lower 
rails yielded slightly under the load. Dr. Dudley graphically 
describes wear as the breaking or mashing of the infinitesimal 
teeth which form the surface of the rail. We may regard the 
wheel as a projectile, which breaks and mashes these teeth. 
Its destructive effect is as the square of its velocity. The 
elasticity of the rail increases the time of impact, and so de- 
creases the power of the blow. 

As the tread of the rail becomes a more and more perfect 
plane by means of better manufacture and road-bed, the stiff- 
ness of the rail may be increased, and no doubt will be increased 
to carry heavier loads per wheel. With good ballast of the 
present type, and sleepers 2 feet apart centres, it has been found 
that a well-proportioned rail of about 44-inch height will carry 
the present loads of 5 or 6 tons per driving-wheel to the best 
advantage. The Great Western f-rail, still used, is the worst 
form for stiffness. 

The rule for spacing sleepers in a country where they are 
comparatively cheap is to leave just as little space between 
them as will allow the convenient tamping of ballast. There 
is great convenience in the even number, 2 feet, and it cannot 
be proved that it is not as good as 2 feet and a quarter of an 
inch, which some rail tinker would no doubt have specified, if 
it had occurred to him. 

Iron and steel sleepers, so largely used in Germany and else- 
where, and especially the longitudinal system, will no doubt 
modify our permanent way in all departments at a no distant 
day, but we shall have time to enjoy any improvement of our 
present system. 

Having thus determined all the proportions except the thick- 
ness of the head, we find rails of 60 to 72 pounds per yard may 
have heads of 1}- to 13-inch mean thickness, which will last, 
under average traffic, until new conditions of road-bed, load, 
and manufacture shall have indicated farther improvements in 
the weight and proportions of steel rails. It probably would 
not pay, considering the interest account and probable improve- 
ments, to: secure longer wearing capacity, except in rails for 
specially severe service.” 


SWITCHES AND SIGNALS. 


FTER a railway is furnished with the indispensable ap- 
A pliances to which brief reference has been made, in- 
cluding road-bed, ties, rails, and rail-joints, the work of sup- 
plying all the requirements of modern lines is still far from 
furnished. In an important sense it may be said that it has 
only fairly commenced. Even if the main line contains but 
one track, as is the case with a large proportion of the existing 
mileage of American roads, there must be sidings and switches. 
As business increases a considerable number of sidings and 
double-tracking, on an extensive scale, become necessary; the 
demands for stations, depots, improvements of bridges, signals, 
shops, and shop appliances multiply rapidly; the necessity for 
making large outlays for terminal facilities becomes urgent. 
The original cost of the main line of a number of the older 
roads has been more than duplicated by several classes of 
supplementary expenses, the largest being for bridges, stations, 
terminal facilities, and rolling stock. During the eighth de- 


cade, and since 1880, enormous sums were expended in the 
directions indicated, and a large proportion of the outlays were 
applied to improvements that greatly increased the practical 
efficiency of American railways. The work of advancing the 
condition of many of the older lines goes on incessantly, sub- 
ject to fluctuations similar to those which occur in the progress 
of new construction, and a very large amount of capital is re- 
quired for this purpose. 

Meanwhile each feature is, in itself, improved. The station 
accommodations of one period are found to be inadequate at 
a later date; the favorite switch of one era is considered inferior 
to a new device; in the whole range of signal appliances there 
has been a remarkable advance, not only in the number used 
but in their mechanical characteristics; and the cost of the 
terminal facilities now existing represents as large an aggregate 
as the cost of the entire railway system of the country a few 


decades ago, or long after it had passed through its infantile 


3800 


SWITCHES AND SIGNALS. 


stages. Comments are frequently made upon the rapid in- 
crease of the capitalization of the older lines which fail to give 
due credit for the extent to which useful ends were served by 
many of the additional outlays, and for the multiplicity of pur- 
poses to which they were applied. 


SWITCHES AND FROGS. 


Many accidents have been caused by the switch originally 
used on American railroads, and still used extensively on many 
lines, known as the stub-switch, or rather by the neglect to use 
all the precautions necessary to render it a safe device. Through 
carelessness it has exposed many thousands of trains to the 
danger of running off tracks, often caused great loss of prop- 
erty, and not unfrequently loss of life. In conjunction with 
switches frogs are used at the points where one rail crosses 
another, and a considerable number of improvements in both 
these appliances were devised and extensively introduced. 
Originally the frog was frequently made of rails, at a later date 
it was generally made of cast iron, but subsequently steel frogs 
were found to be much more durable and reliable, and there 
were improvements of patterns as well as of material. One of 
the new switches avoided altogether any breaking of the track 
of the main line, which was the great cause of switch acci- 
dents; others kept one track unbroken, and all diminished, to 
a considerable extent, the dangers arising from carelessness on 
the part of switch tenders or imperfect mechanism, as com- 
pared with the primitive stub-switch. As traffic increased, 
especially at terminal points, where many trains passed in and 
out of stations daily, requiring a large number of switch move- 
ments, some of the most complicated of modern railway me- 
chanism was invented for the purpose of dispensing with riu- 
merous switch-tenders and rendering a large number of rapid 
movements from one set of tracks to other tracks safe. Effect- 
ive signals are extensively interwoverr with these devices, and 
the highest modern combinations of switches, switch-stands, 
frogs, signals, signal towers, and interlocking levers or ma- 
chines, represent very notable and ingenious advances, as they 
enable hundreds of trains to daily make movements in a 
limited space with a degree of freedom that would formerly 
have been considered unattainable, and at the same time make 
the best possible provision for safety, by contrivances that can- 
not be operated in a manner that will cause serious damage 
no matter how much operators may blunder. 


SIGNALS. 


There have been and continue to be considerable variations 
in the shapes and patterns of signals with a tendency towards 
a preference for the semaphore on account of its natural 
effect in arresting attention, due to its resemblance to an out- 
stretched arm when it is so set as to give a warning of danger, 
while when safety is indicated the arm is dropped. Various 
other forms are extensively used, some of which revolve in a 
manner that gives, at the will of the operator, such information 
as he wishes to convey. Many of the signals are intended for 
use at night as well as by day, and much ingenuity has been 
displayed in arranging lamps with sides of various colors, to 
perform the necessary service, red being a sign of danger, green 
usually of caution, and white of safety. 


INTERLOCKING OF SWITCHES AND SIGNALS. 


A catalogue, issued by the Union Switch and Signal Com- 
pany in 1883, says: “The complete system of operating railway 
switches and signals by interlocking apparatus has been reached 
by successive steps, the gradual development covering many 
years. The first step was probably the combination of the stub- 
switch and target, still extensively used, the target standing 
perpendicular to indicate ‘main track clear,’ and inclined for 
‘side track clear,’ 

The second step, a combination of the stub-switch and re- 
volving red and white target, coupled with red and white lights 
moving simultaneously with the switch. 

The third step, the removal of the target and light to a dis- 
tance from the switch, and operating the two separately, first 
the target, then the switch, either of which could be moved 
independently of the other, and thus the operator could break 
the main track without first setting the danger signal, which 
cannot be withdrawn while the switch is on the side track. 


The last principle is the present basis of interlocking systems, 
The switches and signals of a junction, crossing, drawbridge, 
terminus, or other dangerous points, are controlled by a single 
operator from a cabin. In this are placed the levers, set in a 
cast-iron frame, by which the whole system of signals and 
switches is operated. 

By the peculiar mechanism of this locking apparatus the 
levers are so interlocked with each other that the switches 
must be properly set and locked before it is possible to move 
the corresponding signal levers, and the different signals are 
so interlocked as to protect the path of a signaled train until 
it has passed the danger point. In brief the pith of the system 
consists:— 

1st. In concentrating as many signal and switch levers 
together as can be worked conveniently from one station. 

2d. The switches and signals of any danger point, however 
complicated, are connected in such a way that it is mechani- 
cally impossible that the position of the switches should ever 
be contradictory to that of the signals, or that incompatible 
signals should be given. 

No matter how complicated the junction may be, if there 
are twenty, one hundred, or any number of levers brought 
together in a signal cabin, there is no possibility of the signal 
man making a mistake. 

This is illustrated in the words of Mr. J. W. Barry, in his 
excellent work on Railway Appliances. He says: ‘If a man 
were to go blindfolded into a signal-box with an interlocking 
apparatus, he might so far as accordance between points and 
signals is concerned, be allowed with safety to pull over any 
lever at random. He might doubtless delay the traffic, because 
he might not know which signal to lower for a particular train, 
but he could not lower such a signal or produce such a com- 
bination or position of points and signals as would, if the sig- 
nals were obeyed, produce a collision.’ ” 


SIGNALS FOR THE GENERAL PROTECTION OF LINE. 


Aside from the use of signals at or near switches and at ter- 
minal stations, extensive advances have been made by a num- 
ber of companies in the adoption of devices for the protection 
of lines from the dangers arising at crossings of highways, on 
tracks over which many trains pass at varying rates of speed, 
at way stations, or from breaking of rails or land-slides. It is 
evident that, in addition to the watchfulness of employés, sys- 
tematic arrangements should be made, as far as possible, for 
giving timely warning of any probable or possible danger 
arising from overcrowding or derangement of tracks, and a 
variety of devices were invented, and to a considerable extent 
applied, for the accomplishment of this object. Electrical forces 
are generally used as an agent, and through their aid it is 
claimed that timely notice of any disturbing influence on a 
track, such as would be caused by a broken rail, can be given 
to the engineer of an advancing train through signals; that 
crossings can be protected; that the proximity of trains can be 
announced at stations, and that trains can be prevented from 
following so closely in the wake of each other as to create a 
danger of rear collisions. Most of these devices are substitutes, 
more or less complete, for the block system, being in most 
respects inferior, although it is claimed that in some particu- 
lars, especially in giving notice of broken rails, in reduction 
of expense, and avoidance of reliance on uncertain human 
agencies, they are superior. 


THE BLOCK SYSTEM. 


A method of guarding against accidents by preventing trains 
from following each other too closely, which resembles the 
English block system, was applied to the main line of the 
United Railroads of New Jersey before 1870. The following 
description of it is condensed from a statement made by T. L. 
Pope, to the Massachusetts railroad commissioners, dated Jan- 
uary 22d, 1872:— 

“The running of all trains on the main line of railroad be- 
tween New York and Philadelphia is controlled by a series ot 
safety signals operated in connection with a telegraph line em- 
ployed exclusively for this purpose. 

The system is arranged, in general terms, as follows: Tele- 
graphic signal stations are established along the line at dis- 
tances apart corresponding to the shortest interval that is per- 
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mitted by the regulations of the road between any two trains 
going in the same direction. The engineer of each train, upon 
passing one of these stations, is informed by means of the 
proper signal if the preceding train going in the same direction 
has passed the next signal station in advance. In the absence 
of a signal denoting that such is the case, the train is required 
to stop and receive explanations, and is either detained until 
the preceding one has been heard from, or else is followed, by 
orders from the proper authority, to proceed on its way, using 
all necessary precaution, and expecting to overtake a disabled 
train. 

On the New York and Philadelphia Railroad there are 
thirteen signal stations between the northern terminus of the 
road, at Jersey City and New Brunswick, a distance of thirty- 
one miles. This portion of the road is, therefore, divided into 
fourteen sections, averaging but a little over two miles each. 
As a matter of fact, none of them are more than three miles. 

The number of regular trains which leave Jersey City during 
each twenty-four hours is forty, and the number arriving is the 
same. Of these, twenty run to and from New Brunswick and 
points beyond, and the remainder are local trains for the ac- 
commodation of the citizens of Newark, Elizabeth, and other 
intermediate points. With a single exception, none of these 
trains leave Jersey City at a less interval than ten minutes 
apart, this exception being a slow way train leaving four 
minutes behind an express train. 

Between New Brunswick and West Philadelphia, a distance 
of 58.25 miles, there are twelve signal stations, averaging about 
four and a half miles apart. There are on this portion of the 
road seventeen regular trains each way daily between New 
Brunswick and Trenton (twenty-six miles), and twenty-four 
between Trenton and Philadelphia. 

In passing over certain portions of the road in the cities of 
New Brunswick, Elizabeth, Newark, and Jersey City, the move- 
ments of the trains are not under the control of safety signals. 
All engines or trains going in either direction are obliged by 
the regulations to run with caution at these places, so as under 
no circumstances to endanger a preceding train. These por- 
tions of the track are much occupied with branch‘trains, shift- 
ing engines, crossings of other roads, &c., &c., which makes it 
necessary to except them from the general system. 

The signal employed is a white board, or a white light at 
night, shown through an orifice two feet in diameter, in a black 
signal box, and placed in a conspicuous position at the side of 
or directly over the track, so that it can be seen as far as possible. 
A partition within the box separates the signals for the opposite 
directions. A screen of red cloth covers the orifice in the box 
when the signal is in its normal position, concealing the white 
board by day or coloring the light red by night. Thesafety signal 
is exhibited to an approaching train by the telegraph operator, 
who pulls a cord attached to it, and terminating in his office, 
which iifts the red screen, and exhibits the white board or 
light. The moment the engine passes he lets go the cord, and 
the red screen again drops into its normal position by the 
action of gravity, concealing the white safety signal. 

When within half a mile of a signal station, each approach 
ing train gives a long, loud whistle. On hearing this, the ope- 


rator at the station at once exhibits the white signal, providing 
that all preceding trains have passed the next station in ad- 
vance, and he knows of no other obstruction. 

If the white signal is not shown, the train is stopped in order 
to obtain information from the operator in regard to preceding 
trains which have not passed the next station, or of any other 
obstruction. 

In case the train is allowed by the train dispatcher or other 
authorized person to proceed without the safety signal, and 
without knowing where the preceding train is, the engineer is 
required to look out carefully for obstructions, and keep his train 
perfectly under control till he reaches the next signal station. 

When a train has passed a signal station, the time of passing 
is at once reported back to the last signal station and forward 
to the next one in advance, as well as to the principal office at 
Trenton or Jersey City, as the case may be. No operator is per- 
mitted to report a train as passed unless he has seen the red 
flag or light at the rear of the train, in order to be sure that no 
cars have been uncoupled and left on the track in the way of a 
following train. When this does happen, he reports the fact 
to headquarters and the proper telegraphic instructions are 
issued to provide for the case. 

Trains passing a signal station, and which have not come 
from nor passed the preceding station—for instance, when 
coming in from a branch road—are required to notify the 
operator of that fact, so that he will not report it back, and 
cause a risk of its being mistaken for another train which may 
have passed the preceding station. When a train is to stop or 
leave the main line between two signal stations, it is required 
to report that fact to the last station it passes. In this case the 
operator does not show the white signal, but explains the cir- 
cumstances to the next succeeding train. . . . 

The system of controlling trains by telegraph and signals, 
which has been described, does not dispense with nor super- 
sede any of the precautions previously in use, or which are 
used on roads not provided with such a system. A train 
stopped or delayed on the main track is not permitted to de- 
pend upon the station signal to hold the succeeding train, but 
is required to send back a warning signal at once. Thus it 
would seem that only by the grossest negligence or disobedience 
of positive orders on the part of two distinct persons simul- 
taneously, is any collision liable to take place. . 

It will be noticed that on this road safety signals are relied 
on to control trains, and not danger signals. In other words, 
where there is any liability to interruption or obstruction, such 
ag drawbridges, crossings at grade, &c., the thing is presumed 
to be wrong until the engineer has positive evidence that it is 
right. If, on the contrary, a danger signal is relied on, and if, 
either from defect in the apparatus, or negligence on the part 
of the signal man or engineer, or if from fog, smoke, or any 
other cause, the danger signal, if made, is not seen, the result 
may bea terrible disaster. When a safety signal is depended 
upon, then if it is not made or not seen, the most serious result 
that will follow is an unnecessary stoppage of the train.” 

A similar system, intermingled with sundry modifications, 
was established a few years later on the main line of the Penn- 
sylvania Railroad, and a few other roads. 


BRIDGES AND CULVERTS. 


i lesan portion of a railway ordinarily devoted to bridges, cul- 

verts, and trestle-work probably forms not far from 1 per 
cent. of its entire mileage, and on account of the expense of 
such structures, and their liability to injuries or deterioration 
of various kinds, which lead to fearful accidents, they fre- 
quently cause great anxiety. 

The civil engineer of one of the prominent north-western 
roads recently stated that there were about two culverts to 
each mile of its main line, and if this average holds good every- 
where there. are now about 260,000 such structures in the United 
States, in addition to many thousands of bridges and a large 


amount of trestle-work. The difficulty of maintenance is ma- 
terially heightened by a variety of considerations, such as un- 
certainty in regard to the possible volume of floods at the time 
of original construction, the financial necessity of reducing cost 
to the lowest possible limits consistent with safety, notable 
transitions from one set of plans and materials to others, the 
frequent erection of new bridges on old bridge sites under con- 
ditions that do not permit a serious interruption of train move- 
ments, and the rapid growth of traffic, accompanied with the 
substitution of heavy for light cars and locomotives. , 


Unless enormous outlays are made, and constant. yigilance is 
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exercised, special dangers lurk in every point of a line which 
is not based on solid earth. The simplest culvert may prove 
the scene and incidental cause of a dreadful calamity, if it fur- 
nishes an inadequate channel for gathering waters during 
an unusual freshet, or if it gives way at a critical moment. 
In the course of years all sorts of disasters, including a 
number in which scores of lives were lost, have happened at 
important and unimportant bridges. Late tendencies have 
been rather towards disasters at the latter class of structures; 
frequently on account of comparative neglect; but in view of 
the vast number of bridges and culverts in the country; the 
extent to which wide and deep streams have been crossed; the 
variety of new designs rapidly introduced; and the wonderful 
increase in the weight of trains, it is a matter of surprise and 
congratulation that fatal accidents are not much more frequent. 


WOODEN BRIDGES. 


Notwithstanding numerous great improvements a large num- 
ber of the wooden bridges originally erected have not been re- 
placed, the tendency on many roads over which the amount of 
traffic is not unusually large being to repair and strengthen as 
long as safety can be secured by such expedients, while on por- 
tions of lines on which an immense amount of business is 
transacted new bridges have frequently been erected. Even a 
considerable number of the new bridges of comparatively late 
date have wooden superstructures. In connection with this 
subject, as of various other topics connected with railway im- 
provements, it should constantly be borne in mind that im- 
portant changes are usually made slowly and gradually, and 
on portions of lines rather than their entire length, from the 
necessities of the case, a desire to utilize old structures and 
devices as long as possible, and economic or financial consider- 
ations. Some of the earliest of the wooden railway bridges 
were in use after the ninth decade was well advanced, and the 
number of wooden bridges now (1887) in existence probably 
greatly exceeds all other descriptions. This view is justified 
by statistics furnished in reports of state railway commissions. 
Of seventeen railways in Illinois it is reported that they have 
268 iron and stone bridges and 5,605 wooden bridges; on nine- 
teen railways in New York there are 1,633 iron and stone 
bridges and 3,563 wooden bridges; on the railways of Michigan 
there are 107 iron and stone bridges and 705 wooden bridges; 
on the railways of Iowa there are 108 iron and stone bridges 
and 12,000 wooden bridges. The. figures given above for several 
states do not include trestles, which are generally of wood. Of 
the structures of an important road in Iowa it was recently 
reported that they embraced 47 wooden truss bridges, 1,287 
wooden trestle and pile bridges, 31 iron bridges, 7 iron trestles, 
2,331 cattle guards, 1,250 timber box culverts, and 444 stone box 
culverts. The proportion of iron or stone structures is much 
greater on roads of some sections. 


RAPID ADVANCES IN THE ART OF BRIDGE BUILDING. 


Of the state of the art of iron bridge building in the United 
States about 1865 a distinguished engineer said in 1877 that 
“none of the roads centreing in New York had substituted iron 
for wood. The Pennsylvania Railroad, almost alone in that 
state, was but in the infancy of the effort which has since re- 
sulted in securing to her use some of the finest specimens of 
bridge architecture in the world. In the west a few scattering 
efforts had been made, and the subject was beginning to attract 
the attention of some of the best minds of the country. Squire 
Whipple, Albert Fink, Shaler Smith, Jacob H. Linville, and 
Thomas C. Clark had built bridges at that time, it is true, but 
such names could almost be counted upon the fingers, and 
even these would, perhaps, now admit that they then ‘builded 
better than they knew.’” 

As skill in bridge building increases, and the cost of construc- 
tion diminishes, or available capital grows more abundant, new 
undertakings are commenced and prosecuted to a successful 
conclusion which would scarcely have been seriously considered 
at earlier periods. This tendency is illustrated not only by a 
notable increase in the number of important bridges erected, but 
by the location of such structures at points nearer the mouth of 
large rivers from year to year. After the possibility of bridg- 
ing the Upper Mississippi was demonstrated, it required years 


of effort before a bridge was constructed at St. Louis, and sinee 
its erection laws have been passed authorizing the construc- 
tion of bridges at Memphis and Vicksburg. To bridge the 
Ohio at Wheeling was formerly considered quite an achieve- 
ment. Subsequently bridges were erected at Cincinnati and 
Louisville, and now (1887) a railway bridge near its mouth at 
Cairo is reported to be in course of erection by the Illinois 
Central. Schemes for bridging the Hudson have been under 
consideration for years, but it was not before 1887 that the 
speedy completion of a structure at a point as near its mouth 
as Poughkeepsie was assured. Similar progress towards the 
erection of bridges at points nearer and nearer the mouth of 
other great rivers has been made in nearly all sections of the 
country. 

Since 1865 few things have advanced more rapidly in the 
United States than the art of bridge building. One of the 
notable tendencies has been towards the substitution of iron 
for wood, followed by an extensive substitution of steel for 
iron, and at a later date by a proclivity, in some directions, 
towards the erection of stone bridges wherever they were prac- 
ticable. Intermingled with these changes there have been 
many important modifications or inventions of designs, ‘and 
an increasing disposition to entrust the work of building im- 
portant bridges chiefly to bridge building firms or companies. 
A number of the latter have been formed, each of which, to a 
considerable extent, controls special designs. They have gained 
extensive reputations for the cheapness and reliability of the 
structures they erect, and on account of facilities and skill ac- 
quired by special attention to this important industry their 
services are so frequently required, that the general practice is 
now to have bridges built by them, instead of by railway 
companies. 

After the desirability of numerous high and lengthy railway 
bridges over navigable streams became evident, strenuous 
efforts were made to secure appropriate superstructures of a 
material more durable and less inflammable than wood, at a 
moderate cost, as compared with the prices commonly paid in 
England and on the continent. Great ingenuity in the direc- 
tion indicated was rewarded by extraordinary success. 

The details of these advances are so complex that they can 
scarcely be understood by non-professional readers. Like sun- 
dry other things connected with transportation they represent 
some of the highest achievements of applied science. A 
good general description of the salient features and leading 
characteristics of 


AMERICAN IRON RAILWAY BRIDGES 


as they were constructed in 1876, and to a large extent since, 
is furnished in the following extract from a paper on this sub- 
ject read by Thomas C. Clarke, M.I.C. E., before the American 
Institute of Mining Engineers, in Philadelphia, during the 
centennial year:— 

“Some philosopher has said that results come from internal 
impulses modified by external conditions. Applying this to 
European bridges, we find that the internal impulse is, first, 
to make as strong and as safe and as durable a structure as 
possible, and that the question of cost holds a secondary place. 
The external conditions are plenty of time and rivers of com- 


- paratively uniform regimen, so that there is but little danger 


of scaffolding being washed out by floods during erection. 

Hence we find, consecutively, stone arches, cast-iron arches, 
plate girders, and, finally, lattice girders of plates and angles 
riveted together, copying the proportions already established 
for plate girders. 

In this country, on the other hand, the internal impulse is 
to build the bridge, and in fact everything else, in as short a 
time as possible, and for the least possible sum. Hence our 
railway bridges were originally made of the most abundant 
and cheapest material, wood, and so designed as to be put to- 
gether with the utmost rapidity, inasmuch as our rivers are 
subject to sudden and heavy freshets, and it never is safe to 
trust the bridge long supported by staging which may be 
washed out in a night. Hence when we began to build our 
iron bridges we copied the proportions already established as 
most economical in wooden trusses, and instead of riveting the 


several parts together on the scaffolds, we adopted the use of 
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tenons and sliding joints for the compressive members, and of 
pins and eye bars for those in tension, which enables us to 
erect our bridges, without fitting, very rapidly. 

Having begun in this path, we have seen no reason to depart 
from it. We find that great economy of material, which simply 
means little dead weight, is got by concentrating the iron along 
the lines of strain, by making long panels, which means few 
parts, and by proportioning our girders of a depth of never less 
and often more than one-eighth of their span. The form of 
truss now almost universally adopted, and which, by a process 
of natural selection, has almost driven out of use the Bollman, 
Fink, and triangular girders, is the quadrangular girder with 
vertical posts, and main tie bars inclined at an angie as nearly 
45 degrees as possible. This has the merit of subjecting the 
iron to strains in one direction only, either tension or com- 
pression; and if we agree with Herr Wohler that iron strained 
both ways is as highly strained as if the tension and compres- 
sion were added together, this is a point of no small import- 
ance. We prefer to hang our cross-floor beams from the pin, 
because then the load is transferred directly by the diagonal tie 
bars without any bending moment. 

Our peculiar web system allows us to give great height to our 
trusses, sufficient to enable us to put in vertical transverse 
bracing high enough to clear the smoke-stacks of the locomo- 
tives, which, we think, adds much to the lateral stiffness of our 
bridges. 


THE USUAL PRACTICE OF AMERICAN ENGINEERS 


is to provide, in addition to the weight of the structure itself, 
for a general rolling load of 4,000 pounds per foot for spans of 
50 feet and below; 50 feet to 100 feet 3,000 pounds; 100 feet to 
150 feet 2,750 pounds; 150 feet to 250 feet 2,500 pounds; 250 feet 
to 800 feet 2,250 pounds; above 300 feet 2,000 pounds. In addi- 
tion to this, the floor and panel system is strengthened to pro- 
vide for a load arising from the concentrated weight of the 
engine of 3,500 pounds and sometimes 4,000 pounds per foot 
lineal. Strains in tension are taken at 10,000 pounds per 
square inch; and in compressions 8,000 pounds to 10,000 pounds 
for chords of 10 to 14 diameters, and 4,000 pounds to 6,000 
pounds for posts of 20 to 30 diameters. 

So much for the designs of our bridges. When we come to 
examine the methods of construction, we shall see that the 
marked feature is the use of special machine tools, by which 
the sizes and lengths of all the parts are fitted with the utmost 
exactness at the place of manufacture. The ends of the upper 
chords and of the columns are faced in lathes; and the lower 
chord bars and diagonal tie bars are drilled with a pair of drills 
set on a wrought-iron bed, so as to give absolute accuracy of 
length. The pins are turned, and fill the holes so well that 
xhoth of an inch is the limit of play allowed. 

Now the point to which I particularly wish to call your atten- 
tion is that when once the machinery is provided this accuracy 
of workmanship costs nothing. Hence there can be no dispo- 
sition to slight work, and make imperfect joints and bearings. 
The process of manufacture is the best inspection possible. 
The bridge is calculated to come to a certain camber, and if it 
does not come to that camber, or if any of the eye bars are 
loose, something is wrong. 

Now every one who has ever built riveted lattice bridges 
knows that unless iron templates are used, and the greatest 
possible care taken in laying out the work, that the rivet holes 
will not come opposite to each other, and either drifting or 
riming must be allowed. Exactness of workmanship can be 
attained, but it costs the maker a great deal more money than 
rough fitting, while in the machine-made bridges there is no 
inducement to do poor work. 

As to the actual economy of material, perhaps the best illus- 
tration that I can give you is to quote the weights of the 200- 
foot spans over the Miramachi river, on the Intercolonial Rail- 
way, of Canada, Tenders were received for these bridges from 


various European, English, and American bridge builders. 
There were 17 spans of uniform length, and these were all de- 
signed on the same specification, viz., to carry a general mov- 
ing load of 2,800 pounds per lineal foot, and a load on floor 
system of 8,600 pounds per foot; strains in tensions, 10,000 
pounds per square inch; in compression, in chords, 7,500 pounds 


to 8,000 pounds per square inch, or posts 4,000 pounds to 6,000 
pounds, 

The different designs may be divided, for purposes of com- 
parison, into four classes: 1. Riveted lattice girders, short panels, 
6 feet to 8 feet long; low trusses 16 feet to 18 feet high; weights 
244%, 221, 206}, 202 tons. 2. Riveted lattice girders, panels, 
9 feet to 10} feet long; trusses 20 feet high; weights 141, 140, 
187, 1443 tons. 8. Pin connected trusses, panels, 9 feet to 11 
feet; trusses 20 feet to 22 feet; weights 1283, 126}, 122 tons. 4. 
Pin connected trusses, panels, 12 feet to 14 feet long; trusses 25 
feet to 28 feet high; weights 111, 1093, 102 tons. It will be 
observed that the saving of dead weight is due more to the 
design than to the difference between riveted and pin con- 
nections. We may say roughly that the difference due to this 
cause alone is nothing for spans of under 100 feet; from 100 
feet to 200 feet 5 to 20 per cent. Above 200 feet the increase is 
rapid in favor of pin connections. When we come to examine 
the question of rapidity of erection, the pin connections have 
a great advantage. They can not only be built much quicker, 
but they require no skilled labor; any ordinarily intelligent 
laborers can erect them, under a good foreman. Those of my 
hearers who have had the opening of their lines delayed by a 
strike of the riveters can appreciate this point. 

Spans up to 150 feet can be erected by a gang of 20 men in 
a single day, if necessary; a 200 foot span, 2 to 8 days; a 250 
feet, 3 to 4 days, &e. 

As we put a lcss quantity of iron in our bridges, we are able 
to use a better quality. In fact it is difficult to make the eye 
bars, forged by hydraulic pressure, except out of a good quality 
of iron. 


AMERICAN AND EUROPEAN METHODS CONTRASTED. 


One more point, and I have done. In Europe I believe that 
the practice is to receive tenders by the pound upon detailed 
drawings. 

In the United States the engineer makes a general specifica- 
tion, giving the lengths of spans, width, angle of skew, if any, 
the loads the bridge must be designed to carry, and the limit 
of allowed strains, leaving all details of construction and ar- 
rangement of depth, length of panels, &c., to be determined by 
those competing. Different engineers, either connected with 
bridge establishments or acting independently, but all follow- 
ing that branch as a specialty, make plans in accordance with 
the specifications, and tender so much per foot or span, keep- 
ing the weights to themselves. These methods have their ad- 
vantages and corresponding disadvantages. 

The European method, while securing plenty of iron and 
safety in construction, has overloaded its bridges with dead 
weight, and made very long spans unattainable except at great 
cost, from there being no competition in design. The Ameri- 
can method has up to this time secured both a safe and an 
economical use of material, and good quality of iron and work- 
manship. This has been due directly to competition in design. 


ECONOMIZING MATERIAL, 


But, as prices fall, the tendency is to economize material too 
much, particularly in short spans, which ought relatively to 
be stronger than long spans, which are strained chiefly by dead 
loads. The next step will be to use an inferior quality of iron, 
unless this is prevented by rigid inspection, or, as in the buying 
of locomotives, purchasers trust in a great measure to the 
reputation of the large establishments, which is too valuable 
to be sacrificed for a few tons of iron. Where this guarantee 
is not attended to, as in the case of county road bridges, which 
are almost always let to the lowest bidder, entirely irrespective 


of skill or reputation, the most disastrous results follow. Ifa 


county road bridge will stand up until it is paid for it is con- 
sidered a good bridge. It is said that the elephants who travel 
with menageries, when they encounter an iron road bridge, 
cannot be prevailed upon to even try to cross it. A wooden 
bridge they will condescend to examine, and if it seems firm, 
they will sometimes go over it. But when they see an iron 
bridge they take for the river, and argument is in vain.’ 


GENERAL SPECIFICATIONS FOR IRON BRIDGES 


to be built on the New York, Lake Erie and Western, issued 
by that company in 1879, state that the following modes will 
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es 


be preferred, viz.: Spans up to 17 feet, rolled beams; spans 17 
to 40 feet; spans 40 to 75 feet, riveted lattice girders; spans over 
75 feet, pin-connected trusses. 

The bridges were required to be proportioned to carry the 
following loads:— 

1. The weight of iron in the structure. 

2. A floor weighing 400 pounds per lineal foot of track, to 
consist of rails, ties, and guard timbers only. 

These two items, taken together, shall constitute the “dead 
load.” 

3. A moving load for each track, supposed to be moving in 
either direction, and consisting of two consolidation engines 
coupled, followed by a train weighing 2,240 pounds per run- 
ning foot. 

A clause required that “the maximum strains due to all 
positions of the above ‘live load’ and of the ‘dead load’ shall 
be taken to proportion all the parts of structure.’ Other speci- 
fications required that provision should be made for wind strains 
and vibrations, for variations in temperature, and that there 
should be strict compliance with a large number of directions 
relating to details of construction and other subjects. 

The accidents which occur at bridges, through their giving 
way at atime when a passenger train is passing over them, 
sometimes cause such a terrible loss of life that they awaken 
national interest, elicit general discussions and elaborate in- 
vestigations, which are sometimes followed with legislation or 
regulations of railway commissions and companies relating to 
methods of erection and inspection. 

One of the disasters which caused more than the usual 
amount of agitation, on account of great loss of life, was the 
failure of the Ashtabula bridge in December, 1876. It was an 
iron bridge erected in the autumn of 1863, and after having 
been used for more than a dozen years it suddenly gave way 
during a blinding snow storm. A committee of the Ohio legis- 
lature and a number of civil engineers investigated the causes 
of the accident and the report, in which three civil engineers 
concurred, concludes as follows: “ We find nothing in this case 
to justify the popular apprehension that there may be some 
inherent defect in iron as a material for bridges. The failure 
was not due to any defective quality in the iron. It was not 
owing to the sudden effect of intense cold, for failure occurred 
by bending, and not by breaking. It was not the result of a 
weakness gradually developed after the erection of the bridge. 
It was‘due simply to the fact that it was not constructed in 
accordance with certain well-established engineering princi- 
ples. We find no evidence of any weakness which could not 
have been discovered in the plan and avoided in the con- 
struction.” 

The fact that this bridge, notwithstanding these defects, had 
proved serviceable during a protracted period, directed atten- 
tion to the desirability of improved methods of inspection and 
repair, a3 well as of construction, and the nature of the con- 
clusions reached, and of the character of the precautions that 
were deemed necessary, are indicated by the following extracts 
from a bill to secure greater safety for public travel over bridges, 
the passage of which was recommended by a joint Senate and 
House committee of the Ohio legislature:— . 

Section 1. Be it enacted by the General Assembly of the State of 
Ohio, That all railroad bridges hereafter erected and designed 
or used for public travel, excepting those provided for in sec- 
tion seventeen of this act (relating to narrow-gauge railways), 
shall be built to carry, for usual loads, not less than the follow- 
ing, in addition to their own weight, namely: Bridges having a 
span of 8} feet and under, 9,000 pounds per lineal foot for each 
track; those having a span of 7} to 10 feet, 7,500 pounds per 
lineal foot for each track; those having aspan from 10 to 12} feet, 
6,700 pounds per lineal foot for each track; those having a span 
from 12} to 15 feet, 6,000 pounds per lineal foot for each track; 
those having a span from 15 to 20 feet, 5,000 pounds per lineal 
foot for each track; those having a span from 20 to 80 fect, 4,300 
pounds per lineal foot for each track; those having a span from 
30 to 40 feet, 3,700 pounds per lineal foot for each track; those 
having a span from 40 to 50 feet, 3,300 pounds per lineal foot 
for each track; those having a span from 50 to 75 feet, 38,200 
pounds per lineal foot for each track; those having a span from 
75 to 100 feet, 3,100 pounds per lineal foot for each track; those 


having a span from 100 to 150 feet, 3,000 pounds per lineal foot 
for each track; those having a span from 150 to 200 feet, 2,900 
pounds per lineal foot for each track; those having a span from 

200 to 300 feet, 2,800 pounds per lineal foot for each track ; those 
having a span from 800 to 400 feet, 2,700 pounds per lineal foot 
for each track; those having a span from 400 to 500 feet, 2,500 
pounds per lineal foot for each track; and in all bridge trusses 
of whatever length the several members in each panel shall be 
so proportioned as to sustain, in addition to its share of the 
uniform load as above stated, such concentrated panel load as 
is herein provided for a bridge of a length equal to the length 
of the panel. 

Sxc, 2. Every railroad bridge shall be so constructed as to be 
capable of carrying on each track, in addition to its own weight, 
two locomotives coupled together, each weighing 91,200 pounds, 
on drivers, in a space of 12} feet for each locomotive, and said 
locomotives to be followed by cars weighing 2,250 pounds per 
lineal foot, covering the remainder of the span; and all railroad 
bridges shall be so projected that the loads above mentioned in 
section one shall not strain any part of the material in such 
structure beyond one-fifth its ultimate strength. . 

- Sec. 4. In the construction of all bridges for public travel, 
either for railways or common wagon ways, the stress on any 
material used in the construction of the bridge, in carrying the 
maximum load for which such bridge is designed, shall not ex- 
ceed the following, namely: For the best quality of wrought 
iron, in tension, long bars or rods, 10,000 pounds per square 
inch; for short lengths, 8,000 pounds per square inch, and 
against shearing force 7,500 pounds per square inch; and for 
the best quality of wrought iron, in beams either square or 
cylindrical in section, in compression, the following, namely: 
Beams having a length of 10 diameters, 8,100 pounds per 
square inch, with square ends, and 7,400 pounds with round 
ends; beams having a length of from 10 to 15 diameters, 7,800 
pounds per square inch, for square ends, and 6,500 pounds for 
round ends; beams from 15 to 20 diameters, 7,400 pounds per 
square inch, for square ends, and 5,500 pounds for round ends; 
beams from 20 to 25 diameters, 7,000 pounds per square inch, 
for square ends, and 4,500 pounds for round ends; beams from 
25 to 30 diameters, 6,500 pounds per square inch, for square 
ends, and 3,800 pounds for round ends; beams from 380 to 35 
diameters, 6,000 pounds per square inch, for square ends, and 
3,200 pounds for round ends; beams from 85 to 40 diameters, 
5,500 pounds per square inch, for square ends, and 2,700 pounds 
for round ends; beams from 40 to 50 diameters, 4,600 pounds 
per square inch, for square ends, 2,000 pounds for round ends; 
beams having a length from 50 to 60 diameters, 8,800 pounds 
per square inch, for square ends, and 1,400 pounds for round 
ends; beams having a length from 60 to 70 diameters, 3,200 
pounds per square inch, for square ends, and 1,100 pounds for 
round ends, and for beams from 70 to 80 diameters, 2,700 
pounds per square inch, for square ends, and 900 pounds for: 
round ends, If iron inferior to the best quality be used, either 
in tension or compression, the stress on the same shall be pro- 
portionately less than the foregoing standard for wrought iron 
of the best quality. 

Sec. 5, Cast iron may be used in the construction of bridges, 
in compression only, and in lengths not exceeding 20 diameters, 
at the same stresses as those prescribed for wrought iron by 
this act,and in shapes other than square or cylindrical, whether 
wrought or cast iron be used, the stresses shall vary accordingly. 

Sec. 6. Where wood is used in the construction of any such 
bridges, as aforesaid, the greatest allowable strains shall not 
exceed the following, namely: For oak in tension, 1,200 pounds 
per square inch; for pine, 1,000 pounds per square inch; and in 
compression, for oak beams of 10 diameters, 1,000 pounds per 
square inch; and for pine, 900 pounds per square inch; for oak 
beams, from 10 to 20 diameters, 800 pounds per square inch, and 
700 pounds for pine; for oak beams, from 20 to 80 diameters, 
600 pounds per square inch, and 500 pounds for pine; and in 
oak beams of from 80 to 40 diameters, 400 pounds per square 
inch, and 300 pounds for pine. 

Sxc. 7. Jt shall be the duty of all railroad companies or other 
corporations erecting a bridge for public travel, whether by 
contract or otherwise, to keep on the spot a competent en- 
gineer to superintend the work, who shall have power to reject 
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any piece of material which may have been injured or which 
may be imperfect from any cause. 

Sec. 8. All railroad bridges in this state used for public travel 
and having over a 15-foot span, or having a truss, shall be in- 
spected once every month by some competent person ap- 
pointed by and in the employment of the ccrporation owning 
or using the bridge, for the purpose of seeing that all iron posts 
are in order, and all nuts screwed home, that there are no loose 
rivets, that iron rails are in line and without wide joints, that 
the abutments and piers are in good condition, that the track 
rails are smooth, and that all wooden parts of the structure are 
sound and in proper condition, and that the bridge is safe and 
sound in every respect. The person so inspecting railroad 
bridges shall, as often as once in two months, make report, 
under oath, giving a detailed statement of the condition of 
each bridge to the general manager or superintendent of the 
railroad company employing him, who shall forthwith forward 
the same to the commissioner of railroads and telegraphs, and 
such inspection, in whole or in part, shall be made and reported 


as aforesaid oftener than once in two months, if required by 
said commissioner, and it shall be the duty of said commis- 
sioner to prescribe the form of blanks to be used by such in- 
spectors of railroad bridges, embracing such information as 
said commissioner may desire. 

INSPECTION OF BRIDGES. 

The provisions in the above bill for the inspection of bridges, 
pertaining, first, to the material used, and second, to the con- 
dition of the structure when finished, have given rise to much 
discussion relating to the manner in which these important 
duties are discharged, and what steps should be taken, either 
by governments or companies, or both, to insure entirely re- 
liable inspection of each of the descriptions indicated. It is to 
be regretted that there is frequently too much laxity, which 
occasionally leads to the acceptance of material that should be 
rejected, and to a practice of inspecting bridges from the rear 
end of a progressing train, which would be ridiculous if it did 
not represent a species of trifling with serious affairs that is 
reprehensible. 


NOTABLE NEW BRIDGES. 


KINZUA VIADUCT. 


NE of the most notable new works completed in 1882 was the 
Kinzua viaduct, which was alleged to be the highest bridge 
structure in the world. It is located on a branch of the Erie, 
or New York, Lake Erie and Western Railway, that runs 
through the Bradford oil regions of north-western Pennsyl- 
vania into the Elk county coal fields. The roadway is 2,065 
feet above sea level, on a spur of the Allegheny Mountains, 
which is intersected by the Kinzua gorge, through which the 
Kinzua creek runs. To span this gorge under conditions that 
would save the construction of about eight miles of road, and 
ensure a relatively straight and direct line, the construction of 
the viaduct was recommended, after elaborate surveys, by 
Oliver W. Barnes, chief engineer of the branch road before it 
passed under the control of the Erie. Bids were invited, and 
the design for iron work by Messrs. A. Bonzano and T. C. 
Clarke, of Messrs. Clarke, Reeves & Co., were approved by Mr. 
O. Chanute, the chief engineer of the Erie Railway. The via- 
duct is at its highest point 301 feet above the base of the gorge, 
and 2,050 feet long, single tracked. It contains 3,500,000 pounds 
of iron and cost $275,000. Itis intended to be strong enough 
to sustain a live load consisting of a train of consolidation en- 
gines. There are twenty towers; the height of the iron work 
of the lowest is 16 and of the highest 278 feet 3 inches. Of the 
foundations it is stated that they are founded upon rock, shale 
and gravel, and in a few cases timber cribbing was used below 
the level of the stream. There are 112 masonry piers and 
abutments built of a hard sandstone. , 


THE CANTILEVER BRIDGE OVER THE NIAGARA RIVER. 


In 1884 a new railway bridge over the Niagara river was 
completed, which attracted much attention, and gave an im- 
petus to a style of construction which applies the most modern 
forms of arranging the details of the superstructure to one of 
the most ancient of the primitive methods of constructing 
bridges, which is by fastening the roots of a tree in each bank, 
and twisting together their branches in the middle of the 
stream. In the new Niagara bridge, the completion of which 
was quickly followed by the erection of other structures of a 
similar description, a tower was first erected on each of the 
opposite banks. Each tower supported near its centre a girder 
with a horizontal top and an inclined bottom chord. These 
two girders did not meet in the middle of the river by about 
120 feet, and they were connected by a straight and suspended 
truss placed between them, The shore arms being first furnished, 
their extreme ends were securely anchored to a mass of ma- 
sonry that far exceeded in its dead weight the lifting tendency 
of the dead and live loads upon the river cantilevers. With 
the shore arms firmly held down, it was possible, by an appro- 
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priate truss, to build out the river arms, panel by panel, until 
the whole space was spanned by the meeting of the two river 
arms and the intermediate truss. Work was carried on simul- 
taneously from both sides of the river. At the crossing point 
the Niagara river is about 450 feet wide, and the distance from 
the base of rail on the finished bridge to the surface of water is 
239 feet. The quantity of material used in the bridge and 
towers, exclusive of approaches, is as follows: Steel, 1,272,900 
pounds; wrought iron, 38,093,000 pounds; cast iron, 126,000 
pounds; total of steel and iron, 4,491,000 pounds; timber in 
floor, 154,000 feet B. M.; Beton in foundations, 31,100 cubic 
feet; masonry in piers, 2,800 cubic yards; masonry in anchor- 
age piers, 900 cubic yards. The bridge was designed by C. C. 
Schneider, member of the American Society of Civil Engineers, 
and chief engineer of the Niagara Bridge Company. 


NEW BRIDGES AND METHODS OF CONSTRUCTION. 


References to important new structures as well as to the ten- 
dencies prevailing in 1886 are contained in the following ex- 
tracts from the annual address delivered at the Denver conven- 
tion of the American Society of Civil Engineers, in July, 1886:— 

“The greatest activity in any branch of civil engineering 
during the past year seems to have prevailed in bridge con- 
struction. Quite a number of important bridges have been 
completed, among them the bridge across the Susquehanna 
river, on the Baltimore and Ohio Railroad, 6,315 feet in length, 
and having 4 spans of 480 feet and one of 520 feet; the Hen- 
derson bridge, across the Ohio river, 3,200 feet in length, with 
one span of 525 feet; and the St. John’s river cantilever, 447 
feet between piers, and the bridge across the Big Black river. 
Of large bridges in course of construction, the most important 
is the Forth bridge, with 2 spans of 1,700 feet each, and the 
Sukkur bridge, across the Indus, having a span of 790 feet; the 
Tay bridge, and finally the Lachine bridge on the Canadian 
Pacific Railroad, with two spans of 408 feet. 

The contract for the erection of a bridge at Hawkesbury, 
New South Wales, has lately been awarded to one of our 
American bridge companies—a very gratifying fact when it is 
considered that the contract was obtained in competition with 
the bridge companies of England and France. The main diffi- 
culty to be overcome in the construction of this bridge lies in 
its deep foundations, which are to be sunk to a depth of 170 
feet below the surface of water. . . . 

Bills have been passed authorizing the construction of bridges 
over the Mississippi river at Memphis and Vicksburg, and over 
the Ohio river at Cairo; also over the Mississippi river at Alton. 
A bill for a second bridge across the Mississippi at St. Louis is 
pending. 

The extremely low price of iron and steel greatly favors the 
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selection of long spans for bridges, as the saving in piers and 
foundations balances the extra cost (per lin. foot) of long spans. 

It has become possible to build bridges of such dimensions 
through the substitution of steel for wrought iron; but it must, 
at the same time, be confessed that our knowledge of the 
properties of this comparatively new material, under the heavy 
duties which it is called upon to perform, has not kept pace 
with the general use into which it has suddenly come; and few 
questions are more interesting, and at the same time of graver 
importance to the engineering profession, than a careful and 
conscientious study of the strain to which we are justified to 
subject the same. 

The tendency among bridge engineers at present seems to 
be favorable to the selection of systems in which the strains to 
which any member may be subjected can be accurately deter- 
mined by calculation, and the use of the pin joint, which may 
be called a distinctive feature of American bridge construction, 
favors the attainment of this object. Another feature, which I 
venture to propose to our engineers as being desirable, is that, 
as far as practicable, the different members be so disposed that 
they will be subject to strains in but one dircction. 

The rapidity with which bridges with pin joints can be erected 
is an immense advantage, particularly when material for such 
bridges has to be prepared at a great distance from its final 
destination, or when erection has to take place where no facili- 
ties for doing iron work exist. This system of construction is, 
therefore, particularly adapted for new and thinly-settled coun- 
tries, and itis a matter of surprise to me that English engineers 
have not more extensively adopted it for their colonies. 

Since the great success of the cantilever bridge at Niagara 
Falls, a number of other bridges have been built on this prin- 
ciple. Indeed, by far the greater number of long-span bridges 
lately proposed are to be cantilevers, as this system offers great 
advantages in erection. But they are subject to greater deflec- 
tions than those built on other systems, and I believe that the 
arch might, in many cases, be preferable, as it gives almost the 
same facilities in erection, and is less deflected under the action 
of a moving load.” 

FOUNDATIONS OF BRIDGES. 

The most difficult labors involved in the construction of 
many bridges relate to the establishment of firm foundations. 
It is largely on account of such difficulties, intermingled on 
some streams with the necessity for avoiding obstructions to 
navigation, that remarkable additions to the available length 
of spans have been made. The chief difference between 
American and European practice in deep water has been in 
the relatively free use of timber in this country. An article 
on foundations, in the November-December, 1878, number of 
Transactions of the American Society of Civil Engineers, says: 
“Many of the most important railroad bridges have their piers 
founded on timber cribs filled in with stone, the timber work 
being carried up to within a couple of feet of lowest water 
mark before starting the masonry. On bottoms subject to 
erosion a plentiful supply of rip-rap is dumped around the 
foundation, and replenished from scason to season until well 
solidified. This is the most common system employed through- 
out Pennsylvania and New York, and in fact in all states where 
the character of the river bottoms is of such a nature that a 


solid bearing on rock, hard pan, or gravel can be insured. 
Where a soft material overlies a hard bottom, loose stone 1s 
thrown in, which soon forms a solid bearing for the crib work, 
or the crib is built tight with square timbers, with an open 
bottom, sunk by temporary loading, the soft material—mud, 
sand, or silt, as the case may be—sucked out by pumps, or 
dredged out, as may best apply to the circumstances, the void 
then being filled in with concrete or broken stone. In case of a 
rough or sloping bottom, the lower courses of the crib are made 
to conform to it as nearly as possible, from previously deter- 
mined soundings. Many of the cribs uscd are of round logs, 
notched at their intersections, and secured with long drift bolts. 
For bottoms ill-adapted to crib work, the most usual practice 
is to drive piles, the area of the foundation having been pre- 
viously dredged below scour, if possible. The piles are cut off 
truly level by means of a horizontal saw on a vertical shaft, or 
the simple device of a pendulum saw, and as close to the bot- 
tom as possible. The interstices between the piles are leveled 
up with stone. On the bottoms so prepared a crib is sunk, 
economizing the masonry up to near low-water mark, or a 
timber caisson is floated over the piles, the bottom of which 
forms the platform for the masonry, which is carried up in the 
usual way asin the open air. To control the flotation, a valve 
is sometimes provided in the caisson, through. which water 
may be admitted, to be pumped out again as occasion requires: 
The sides of the caisson are detachable, and are used again, 
should there be more than one pier to found. A modification 
of the former method has been practiced by depending on the 
piles for the immediate bearing of the platform, and using a 
timber crib as a protecting envelope surrounding them, all 
voids being filled up with stone or concrete. In this case the 
piles, of course, are cut off at the distance below low water 
that it is desired to commence the masonry. In all cases 
where there is any possible chance of scour it is usual to 
protect the area surrounding such foundations by means of 
rip-rap. 

Exceptional works often require expensive methods; but 
even such works, in this country, are of very recent dates. 
The application of the pneumatic system, so long practised in 
Europe, to the foundations of the East river and the St. Louis 
bridges, are examples familiar to the profession, having been 
detailed at length in the printed reports of their respective 
engineers. They are probably the most extended examples of 
the system extant, and required great boldness and constructive 
skill to carry out. Two notable improvements were developed 
in the construction of the St, Louis bridge piers, viz., the use 
of the water column for driving out the sand through pipes, 
and the placing of the air lock at the bottom of the well, 
leaving the long ascent and descent of the workmen to be ac- 
complished in the ordinary atmosphere. The common Euro- 
pean practice of using iron cylinders with the pneumatic sys- 
tem, has been applied in this country to but few bridges, of 
which that at Omaha is the most extreme example.” 

Since 1878 there has been an increasing tendency to use the 
pneumatic system in efforts to secure reliable foundations on 
some of the deep rivers of the country, especially on the Platte, 
Missouri, and Mississippi, and improvements have been made 
in the appliances used. 


STATIONS AND TERMINAL FACILITIES. 


d bree are no features of the American railway system that 

have undergone more important changes and advances, 
on progressive lines, than those relating to way and terminal 
passenger and freight stations, and shops for repairing and 
sometimes for constructing locomotives and cars. 


SUPPLIES OF WATER AND FUEL. 


There is one class of things a railway must have before it 
can be operated, at various points on its line, viz., water tanks, 
pipes, or other appliances by which water supplies can be con- 


veniently furnished to locomotives. As a prime necessity they 
are universally provided, but the particular methods used have, 
like everything else connected with railways, undergone a 
variety of improvements. One of the most noticeable is a 
method used on the main line of the Pennsylvania, of having 
long tanks on the track, from which water can be drawn by 
locomotives while they are running rapidly, but a much more 
common practice is the substitution, at stations, of various de- 
vices for such tanks as formerly were often placed in the 
second story of a wood shed, from which supplies of locomo- 
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tive fuel were drawn. Modern tendencies are indicated by the 
fact that the Chicago Exposition of Railway Appliances, held in 
1883, offered premiums for the following articles under the head 
of pumps and water-station appliances: Steam pump for water 
station; hand pump; hydraulic ram; water column or stand 
pipe; water tank; water tank fixtures; windmill for water 
stations. Wood sheds on the ground floor, and water tanks 
above them, formed substantially all the structures of some of 
the old lines, during the wood-burning era, except a few build- 
ings which contained limited shop facilities; and even at the 
present day some new lines are completed in accordance with 
such precedents, nothing being furnished. except what is abso- 
lutely necessary; which consists at the outset of a provision for 
furnishing water and fuel to locomotives. 


GRADUAL INCREASE OF STATION AND TERMINAL EXPENDITURES TO 
ENORMOUS SUMS. 


From this crude beginning many advances are soon found to 
be exceedingly desirable, and wita the growth of traffic they 
rapidly becam2 indispensable. On the degree of judgment and 
success with which these advances are made, the time and 
methods adopted, the extent and characteristics of improve- 
ments, the prosperity or adversity of many lines has largely 
depended. Some companies have done too much and some too 
little. Many have failed to do the right thing at the right 
time, and through procrastination lost golden opportunities for 
securing considerable quantities of land cheaply, which it after- 
wards became necessary to purchase at high figures. Some 
companies have paid large sums for terminal lands which they 
were not prepared to utilize, and thus created an interest ac- 
count which has been a serious drain on their treasuries 
through a protracted period. 

But whatever may be the special features of the policy, or 
good or ill fortune of any given company, it may usually be 
set down as an approximate estimate, with all important 
American lines, that after they have been in operation for some 
years the outlays made from time to time for stations, depots, 
shops, and various classes of terminal facilities, gradually grow 
to such proportions that they represent a sum larger than the 
entire cost of the original road. 

It is often necessary and profitable to make the bulk of such 
additional outlays, and one of the most important sources of 
the prosperity of some lines is derived from the improvements 
they provide. It is comparatively easy to build a railway ex- 
tending between two cities, but it is often found very difficult 
and expensive after the main portions of such a line have been 
finished to secure an effective entrance into or near the busi- 
ness centre of either of those cities, especially if they are old 
and populous, and without such approaches the railway almost 
inevitably becomes a failure. 


EXTENT AND COST OF TERMINAL FACILITIES AT VARIOUS POINTS. 


Indications of the magnitude of outlays for terminal im- 
provements at various places are furnished by the following 
statements, and at a number of other prominent traffic centres 
expenditures on a corresponding scale have long been pro- 
gressing. 

The report of the investigating committee of the Pennsyl- 
yania Railroad Company, published in 1874, says, under the 
head of Terminal Facilities:— 

“We repeat the summary of the estimates of the real estate, 
buildings, and improvements as follows:— 


Philadelphia division.......-..+sssseevesseeccesesecnes $13,319,133 75 
Madd ale tv asi OM ee diaicl-faleieiesic sieisleisisivinisieisiele\eyr ewe c'elees se\eieia 4,806,598 00 
Pittsburgh division....... eiefoielelesielelereiel iereielareis\e slelainieieie sre 9,679,509 08 

Amounting in all t0....... see ececcereeee coves $27,865,240 83 


These investments of capital are mainly in the cities of Phila- 
delphia, Columbia, Harrisburg, Altoona, and Pittsburgh. About 
$22,000,000 has been expended for terminal facilities, machine 
and repair shops, &c.” 

Since this statement was published important additions have 
been made to the terminal facilities of the company, especially 
in the city of Philadelphia, including the purchase of the old 
Navy Yard and creation of extensive wharves, docks, and 
landings available for commercial purposes, and the construc- 
tion of an elevated railroad leading to the new Broad Street 


Passenger station, located in the heart of the city, and one of 
the finest edifices of the kind in the country. 

The Philadelphia and Reading Railroad Company has exten- 
sive terminal facilities in the city of Philadelphia. Its piers and 
wharves at Port Richmond were long famous as the leading 
work of the kind in the United States. A water front of about 
two miles is occupied with 23 piers and docks. There are 
18,000 feet of dock room for coal alone, and about 5,000 feet 


for miscellaneous freight. By recent improvements facilities 
have been created for promptly and cheaply loading vessels of 
the largest class used in the coal trade. The depth of the water 
in some of the coal docks never falls below 28 feet. The piers 
are connected with the main road by 44 miles of railway track, 
11 miles of which are used for the delivery of coal to vessels. 
The company also has many useful terminal facilities in other 
portions of the city. 

The annual report of the New York Central and Hudson 
River Railroad Company for the year ending September 80th, 
1886, in its enumeration of the items of the cost of the road 
and equipment, amounting in the aggregate to $146,630,689.19, 
includes the following: Passenger and freight stations, build- 
ings and fixtures, engine and car houses, machine shops, ma- 
chinery, and fixtures, $14,740,303.71; land, land damages, and 
fences, $15,089,201.83. The report also states that the company 
has 58 engine houses, with 638 stalls; 12 machine shops, 7 car 
shops, and 5 elevators, with an aggregate capacity of 3,450,000 
bushels. 

A detailed estimate of the railway terminals used in connec- 
tion with the traffic of New York, and located in that city and 
Jersey City, and other points contiguous, made a few years ago 
by Gratz Mordecai, civil engineer, is to the effect that they in- 
clude 200 miles of track, which cost $2,000,000; 378 acres of 
yards, which cost $20,000,000; 22,000,000 square feet of piers, 
which cost $2,200,000; 2,000,000 square feet of covered floor 
area, which cost $1,000,000; 890,000 square feet covered at New 
York city stations, which cost $5,400,000; 69 yard engines, which 
cost $600,000; 44 propellers, which cost $1,100,000; 230 lighters, 
which cost $2,100,000. The aggregate estimated cost was 
$35,000,000. The cost of maintaining and operating, per an- 
num, including investment charges, was $5,460,000. The num- 
ber of employés was 4,700, and the number of tons of coal used 
per day was 450. 

Specially extensive terminal facilities have also been estab- 
lished at Buffalo. They were largely increased since 1880. In 
Chicago, Boston, Baltimore, St. Paul, Pittsburgh, Kansas City 
and indeed all important progressive commercial cities additions 
of material consequence have been made during late years. 

The money value of the railway terminal facilities in a num- 
ber of cities is much greater than their cost, on account of the 
rapidity with which the price of real estate in their vicinity has 
advanced since they were purchased, and any attempt, at the 
present day, to obtain corresponding property would either be 
wholly unsuccessful or require enormous expenditures. This 
fact does much to restrain undue competition for traffic origi- 
nating at important traffic centres. 


SPECIAL ENDS SERVED. 


To describe the terminal facilities of even a single important 
company in detail would require more space than is available. 
Reference can only be made to their general characteristics. 
They are leading adjuncts of the great work involved in the 
process of alternately concentrating at, and distributing from, 
traffic centres, all the commercial products of industry. 
Some of the most prominent purposes they serve are the con- 
venient delivery of live stock, at yards in the vicinity of abat- 
toirs, a business that has of late years been supplemented or 
partly supplemented, to a considerable extent, by the trans- 
portation to eastern cities of large quantities of dressed meat 
from Chicago or elsewhere, and the erection of appropriate 
edifices for its reception; the creation of conveniences for 
steamship and other vessel business; the economical move- 
ment of grain, which includes the erection of numerous 
elevators in which it can be cheaply stored, unloaded from 
cars, and reloaded into wagons, cars, or ships; the handling of 
coal, whether it is intended for railway uses, local trade, or 
transhipment to vessels; the special movement of various pro- 
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ducts, including ice, petroleum, cotton, lumber, and sundry 
classes of merchandise. Aside from all other developments 
the extension of tracks to the warehouses, stores, or manufac- 
tories of various large shippers forms an important class of 
improvements, and another large class consists of facilities for 
the delivery of freight at numerous wharves and landings, from 
barges or floats owned or controlled by railroad companies. 
Competition has been a great incentive to the expansion of 
ithe scope of all kinds of terminal facilities, and each company 
that desires to keep pace with its rivals is compelled to make 
material additions from time to time to the capacity and de- 


scriptions of accommodations furnished to the shippers of 


large traffic centres. 

The measure of the usefulness, and consequent ability to 
obtain patronage, of any railway depends upon the character 
of its terminal facilities. Stations must be placed at accessible 
and convenient points, even if large expenditures are neces- 
sary to attain that end. The economical movement of freight 
to foreign countries, or from one native city to another via 
water routes, requires that tracks should be laid down to 
wharves in which gigantic steamships can float, and in lake 
and river cities corresponding facilities must be supplied. 

For passenger traffic, accommodations for arriving and de- 
parting trains, waiting and baggage rooms, ticket offices, and 
sundry other conveniences, should be erected in large centres 
and at numerous points along a line. These requirements are 
now met in a creditable way at a number of places, although 
there remain many others at which there are still deplorable 
deficiencies. 

As the condition of locomotives and cars must be kept at a 
high standard, and the terrible wear and tear to which they are 
subjected constantly causes defects which must be promptly 
remedied, numerous shops are indispensable. Of the entire 
railway system it may be said, with respect to the matters dis- 
cussed, that it is in a transition state, with a strongly-marked 
tendency, during prosperous years, towards a notable im- 
provement. 

In the eighth decade, and since that time, the necessities 
indicated received a more general recognition than at any 
previous period. In a few instances railways were built which, 
at the outset, contained an unusually large proportion of the 
appurtenances experience had shown to be indispensable, and 
a considerable proportion of such new enterprises as are well 
backed by capital now commence providing extensive shop, 
station, and terminal facilities at a much earlier period in their 
history than was formerly common, 


TERMINAL FACILITIES AS A GAUGE OF A ROAD’S CAPACITY. 


Particular importance was attached to arrangements for in- 
creasing terminal facilities during the early portion of the 
eighth decade, on account of the granger agitation and con- 
gressional investigation of transportation routes to the sea- 
board, because these facilities were properly considered an 
essential element of such an increase of the available capacity 
of railways as was required by the growing needs of great 
national interests. While traffic is confined to a few trains 
each way daily, the accommodations for loading and unload- 
ing and shifting cars are of comparatively small importance, 
and as this is the normal state of many new lines, they suffer 
comparatively little inconvenience from their lack of facilities. 
But when business grows to an extent represented by scores of 
freight trains and many passenger trains running at varying 
rates of speed each way, daily, a time arrives when the capa- 
city of a line is gauged by the character of its terminal facili- 
ties. Without adequate provision for promptly dispatching 
different classes of freight on different tracks radiating from a 
common main line, and such conveniences for shifting cars 
and remaking up trains as are furnished by extensive yards, sup- 
plemented by distinct commodious places for discharging 
bulky products like live stock, lumber, petroleum, coal, and 
grain, together with appropriate warehouses for receiving and 
delivering miscellaneous merchandise, and adequate facilities 
for passenger movements, any attempt to perform the amount 
of work now performed daily at the terminal points of great 
lines would result ininextricable confusion, and establish chronic 
chaos of the distressing kind represented by a practical blockade, 


Weare told by a veracious historian that “the army swore ter- 
ribly in Flanders,” and if railway managers and employés ever 
imitated this bad example in chorus, such a deplorable occur- 
rence is most likely to happen when their road is “blocked” 
through inability to promptly load, unload, distribute, and 
move arriving and departing trains. 

There are terminal points in the country where more than a 
hundred passenger trains arrive and depart daily from a single 
station, and on the adjacent lines more than a hundred freight 
trains are frequently moved daily in each of two different 
directions. Where proper facilities exist such complicated and 
extensive transactions can be conducted without disorder or 
serious difficulty. If a sufficient number of tracks are pro- 
vided, and adequate interlocking systems are supplemented 
with appropriate special provisions for each important class of 
traffic, it would be hard to assign limits to the capacity of a 
railway. There is said to be a point on an English road where 
seven hundred trains pass daily, and this statement indicates 
the magnitude of the movements that may be performed 
within a comparatively limited space, if adequate safeguards, 
tracks, and terminal facilities are supplied. 


REDUCTIONS OF COST AND TIME FOR LOCAL MOVEMENTS. 


It would be a comparatively cheap and simple matter for a 
railway company to provide such facilities as are necessary to 
handle all the traffic offered or received at terminal points if 
there was not a strong desire to increase traffic by cheapening 
the cost of local freight movements, and the time required for 
travelers to reach passenger stations; but provisions are often 
made for receiving and delivering freight at numerous points 
which are comparatively distant from the original end of the 
line, and for establishing central passenger stations at points 
most convenient to the bulk of the persons served, even when 
these objects can only be attained by enormous expenditures. 
The economy of modern rail movements, as compared with 
the ordinary service of drays and wagons, is so great that the 
sums paid for moving a ton for a few miles through a city have 
frequently exceeded the amount paid for making a similar 
movement over hundreds of miles on steam roads, and there 
are many transactions which would be rendered practically 
impossible by diminutions or annihilations of profits, if con- 
venient terminal facilities did not furnish opportunities for 
avoiding such damaging outlays. Step by step, and year after 
year, so much has been done in the directions indicated, and 
in increasing the conveniences for transferring the contents of 
cars into ships, and the contents of ships into cars, that these 
labors form a very notable feature of the transportation devel- 
opment of the country, and go far to explain the extraordinary 
cheapness with which gigantic commercial movements are now 


conducted. 
RAILWAY YARDS. 


Indications have already been given of the important part 
which railway yards play in the handling and distribution of 
traffic at leading terminal points, but their full significance is 
often underestimated. The multiplicity of tracks, frequently 
extending over a considerable distance, affords facilities for 
promptly assorting the cars conveying different classes of mer- 
chandise or destined to different points, and thus separating 
and remaking up trains. This work requires an immense 
amount of space, a great deal of switching, or moving cars 
from one train or place to another. An idea of the magnitude 
of yards and yard room and the length of the tracks they con- 
tain is furnished by the statement that in 1884 there were in 
the yards of the railways radiating from Buffalo 436.10 miles 
of track. A tabular statement of the uses to which it was ap- 
plied, published in A. M. Wellington’s work on the Economic 
Theory of Railway Location, divides it as follows, in miles: 
Main track, 155.09; passenger stations, 6.08; freight trains from 
the west, 12.81; from the east, 29.90; from Canada, 8.75; to 
Canada, 17.84; distributing for west-bound freight, 17.22; trans- 
fer, 15.81; lake freight, 18.27; coal, 29.27; stock yards, 9.38; 
storage for empty cars, 13.00; local city freight, 20.72; shops ane 
coaling, 39.05; miscellaneous, 47.91; freight side track only, 
274.98; grand total, 436.10. Very large additions have since 
been made to this mileage, and although the aggregate amount 
of space and length of track devoted to railway yards in Buffalo 
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is unusually great, it is typical of corresponding provisions in 
a number of other places. The practice of different compa- 
nies varies considerably in the extent to which reliance is 
placed upon yards chiefly, or almost exclusively, for the re- 
assorting and distribution of freight, in contradistinction to 
completeness of supplementary arrangements for different 
classes of traffic,—but all important companies use yards very 
extensively; and labors in them form such an important por- 
tion of railway transportation that it has been referred to as a 
work divided into two general heads, one of which consists of 
work on the road and the other of work at division and station 
yards. 

Different portions of yards or distinct yards are set apart for 
special purposes, indicated by such titles as oil yard, coal yard, 
east-bound yard, west-bound yard, grain yard, empty yard, 
passenger yard, fast freight yard, receiving yard, &c. 

It is in the yards, mainly, that trains are broken up, and 
arrangements made for sending each car to an appropriate 
destination, and that trains are made up of the particular cars 
which form them. 


PASSENGER STATIONS. 


Improvements in the station accommodations for travelers 
attract much attention because they fall under the immediate 
notice of millions who utilize passenger trains. The advances 
at many places are marvelous. At numerous points it may 

be said that railway stations have been transformed from the 
~ meanest and most despicable to the most elegant and commo- 
dious structures intended for extensive public use. There have 
been and still are innumerable Mugby Junctions, but there are 
also many marvels of architectural elegance, and there are few 
periods when notable additions to their number are not being 
made. Much remains to be done, however, before complete 
changes will be effected in the situation of affairs described by 
an English writer in the last half of the eighth decade, when 


he said that “the stations upon American railroads are as a 
rule conspicuous by the absence of the accommodation and 
convenience which characterize the stations on English or Con- 
tinental railways. There are, of course, exceptions to this gen- 
eral rule, which are found at the terminals of trunk lines in 
great cities, and at a few special points, chiefly summer resorts 
or centres for suburban residences. As for the stations serving 
small outlying towns, they consist of little more than rough: 
sheds, giving shelter, but nothing more, while the absence of 
platforms and of railway officials tends still further to mark 
the characteristics of these stopping places. Upon second-class 
lines, especially in the Southern states, the popular criticism 
upon a slow train, that ‘it stops at every wood pile,’ has in it 
not much of exaggeration. The reason for this disregard of 
appearances, and. of the comfort and convenience of passengers, 

is a simple and obvious one. The railway company cannot 

afford to spend large sums in station accommodation, and the 

absence, or rather reduction in this item of expenditure, is one 

of the causes why railroads in the United States are built so 

cheaply. Travelers habituated only to the necessities of station 

accommodation see no reason for complaint if they have to 

commence their journey from a rough timber shed, devoid of: 
furniture except for a few wooden benches and the universal 

stove, and complete it on the narrow platform of a dark and 

dirty terminus, or they might console themselves with the re- 

flection that had greater things been attempted in this direc- 

tion the railway would never have been built at all.” 

On a number of lines great improvements have been made 
during late years. Terminal stations have been brilliantly 
illuminated with electric lights; all their accommodations and 
characteristics have been much improved, and even in the 
matter of absence of railway officials at stations little or no 
cause for complaint has been left, in view of the activity and 
courteous attentions and assistance rendered by brakemen and 
conductors, 


GRAIN ELEVATORS. 


NE of the most striking objects connected with terminal 
facilities is grain elevators. Small ones have been con- 
structed at many places, and large ones at all the prominent 
north Atlantic seaboard and lake cities. At Chicago they are 
most numerous. An account of the elevators of that city, 
published in June, 1887, says:— ; 

“The grain elevators in Chicago represent a capital invested 
of $10,000,000, and a capacity of 27,000,000 bushels of grain. 
They give regular employment to 600 men, whose average 
wages are $2.50 per day. Following is a list of the elevators 
and the storage capacity. of each:— 


Name of elevator. Patent 
Central elevator A. cccsccccsccccctncccsessvedecccceccacscs 1,000,000 
Central elevator B........cecccceccccncccscvcsccs ste eeeeree 1,500,000 
Chicago, Burlington and Quincy elevator tAvsans wise hiecisieeiers 1,250,000 
Chicago, Burlington and Quincy elevator B........+++..+++. 800,000 
Chicago, Burlington and Quincy elevator C......+.+-++++++- 1,500,000 
Chicago, Burlington and Quincy elevator WOR cpeciiveip acs erase" stores 1,800,000 
Chicago, Burlington and Quincy elevator Bipeitetsleetisie e's esistere 1,000,000 
Rock Island elevator A...-.sceccccccce sevsccsceacesesesres 1,500,000 
PHaclslandicleyator Be sccstune cites cts ces vactass eee 1,100,000 
Galena elevator....--:.ss06 Dina iatah cracls eee es cleilaine sales ise 6 700,000 
Air Line elevator.....ccccecccerces cosceeteeceeseseerecces 700,000 
North-western elevator....eseesseseeeeecsceeceresecsecerecs 500,000 
Fulton elevator....02:.+cereseeees abc aistvels*sleraiticccle sie /4 aie 's:8 'a,0 400,000 
City elevator.....+.++-+++0% a\aie.a(uieisin\eleisssi$,016\90 Sunpbopagsenaso 1,000,000 
Union elevator......++-++se+ MRE oie faealercisieloloic)siviele"eos ose 800,000 
Towa elevator........++++ ERE Ce avin is ose Deyare isso 1,500,000 
St. Paul elevator..... Dpasiejeeie siele'e Sete eis a seate es sistas 900,000 
Illinois river elevator....... pase te aivie is Wiatetaersie« v'e/ai0ie Peeseisls 175,000 
National elevator......+-+-e+e+ Saeoae pes efersialoreiaic clever eislelerets 1,000,000 
Chicago and St. Louis elevator.......-++eeeerrerserreeeeees : settee 
Wabash elevator.......-- pete 


Indiana elevator.....serrsvceereveerecrerscererrccsstocs pee 


Name of elevator. Capacity, 


bushels. 

Neely & Hambleton’s elevator:..:+.os00c.coecessacecceccet: 600,000 
Chicago and Danyalle elevator. cc.secsciswaeciesisecele se sjecrls 350,000 
PACING CLEVALOM Alnaterctets cle seve nrelere varsity ivettie eloretelereio en cietersiateTen rete 500,000 
Pacific elevator B.........e06 aioisieleinialnciers Disteie sieveeie siotite cierere -- 1,000,000 
George A. Seaverns” elevator, « <'<0/¢ striae « «isjseieie Vicje v sinieisaysisie,e 900,000 
HVE Case CLO VALON ve. wsate’sisi6 ssareustate sts nteakeles sie anon SAnAocoaonOSS 250,000 
Georce Ay Weiss uelevatorsoscsasactins acceme cmeiiarcteaisttte ters 300,000 

Total capacity.......... bhsacscenannoagadeano sigeeee 27,025,000 


In addition to the elevators named above the St. Paul railroad 
is now engaged in driving piles on Goose Island for the founda- 
tion of the largest elevator in the world; it will have a capacity 
of 4,000,000 bushels, and will cost, it is estimated, over $600,000. 
Besides the grain received by rail, lake vessels brought to Chi- 
cago during 1886, 8,379 barrels of flour, 29,361 bushels of wheat, 
8,000 bushels of barley, and 3,980 bushels of oats, and during 
the same period there was shipped by lake 1,819,235 barrels of 
flour, 10,513,126 bushels of wheat, 40,956,177 bushels of corn 
3,219,883 bushels of oats, 114,025 bushels of rye, and 282,946 
bushels of barley.” 

The use of elevators is not confined to the transfer of grain, 
either from cars to vessels, or from vessels to cars, or from one 
class of water craft to another. They also furnish facilities for 
storing and weighing. 

AN ERIE ELEVATOR. 


A good brief description of the character of the work per- 
formed in them, and of the appliances used, is furnished in the 
following account of one of the Erie elevators of the Empire 
Transportation Company, contained in the pamphlet it issued, 
describing its exhibit at the Centennial Exhibition in 1876:— 

“levator B, erected in 1870, is a frame structure 96 feet long 
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by 72 feet wide, enclosed by substantial brick fire walls, and 
has a slate roof. The main building is 109 feet, and the tower 
124 feet in height. The stone foundations of the building stand 
on nests of 9 to 15 piles each, that were driven to and rest on 
the solid rock at an average depth of 17 feet. Surrounding the 
piling is a sunken crib filled solid with lake sand. Forty-seven 
separate bins furnish an aggregate storage capacity of 250,000 
bushels, and the transfer capacity direct from lake to rail may 
be estimated at 100,000 bushels per each 24 hours. A steam 
engine of the most approved construction furnishes the power 
requisite to do the work of the building. The plan of operating 
the elevator is as follows:— 

A movable ship leg, containing an endless 5-ply rubber belt 
157 feet long and 7 inches wide, on which 154 metal buckets of 
9 quarts’ capacity each are secured, is lowered from the house 
into the hold of an adjacent grain-loaded vessel. The belt is 
then started, and elevates the grain to the hopper of a 100-bushel 
receiving scale, located in the elevator tower, where it is weighed. 
After weighing, the grain is dropped by gravity into an iron 
receiver, located below the floor of the building. From this 
receiver it is elevated on another similar bucket belt to a large 
distributing bin at the top of the house. From this bin the 
grain is spouted by gravity into any one of the numbered 
storage bins, from which it is again spouted (direct into cars), 
when ready for shipment by rail. Two railroad tracks, accom- 
modating six cars at a time, are located in the building below 
the storage bins. On each railroad track there is a track scale 
of the most approved pattern, which is frequently tested by 
sealed weights, and kept in perfect repair. The light weight 
of each car is taken on entering the building, and the loaded 
weight as it passes out—the difference giving the weight of the 
grain. Each lot of grain is kept entirely separate and distinct 
from every other, no mixing or grading of grain being allowed. 
A small sample is taken from each lot of grain handled, and 
is preserved for reference if desired. Great attention has been 
paid to making the most perfect provision against fire losses.” 


Dows’ STORES, IN BROOKLYN. 


There are notable variations in the capacity and details of 
the appliances used in elevators, numerous improvements 
being made from time to time, and much mechanical skill 
being displayed in construction. The following brief descrip- 
tion of Dows’ stores, which, although they appear to be used 
only for water movements, also represent railway advance- 
ments, is printed on the backs of photographs illustrating 
them:— 

“Dows’ stores, situated in Brooklyn, at the foot of Pacific 
street, are used exclusively ag a grain elevator. Storage capa- 


city, 2,500,000 bushels. Elevating capacity, 60,000 bushels per 
hour. 

The main building consists of nine compartments, separated 
by heavy brick walls, extending above the roof, with no com- 
munication between compartments. The engine and boiler 
houses are separate from the building, and made as nearly fire- 
proof as possible. 

Dimensions of main building: Length, outside, 600 feet; 
height of lower story, 21 feet; number of bins in each depart- 
ment, 40 feet; width, outside, 100 feet; depth of bins, 52 feet; 
number of bins in all compartments, 360. These are sub- 
divided and used for special purposes. 

Height from wharf to top of front of main building, 82 feet; 
length of wharf from end of building, 600 feet; length of wharf 
room for vessels, south side, 580 feet; height of three elevating 
towers on stores, 176 feet; length of wharf room for vessels, 
north side, 850 feet; total length of building, 1,200 feet. 

Six vessels may be loaded and two barges unloaded at the 
same time. 

Steam is supplied by ten boilers to a pair of 28%48-inch 
condensing engines, making 90 revolutions per minute. Power 
is distributed from four driving pulleys, 18 feet diameter, by 40- 
inch belts to four counter shafts, and from these sent to the dif- 
ferent parts of the house by belts and seven-sets of wire 
ropes. 

All grain is received by two elevators, on dock, weighed, 
cleaned, and conveyed to store No.1, dropped to other con- 
veyer belts on lower floor, and elevated to the top of most 
convenient tower above stores, and thence sprouted to storage 
bins. 

There are six cleansing machines, each using about 40,000 
cubic feet of air per minute, and having 10,000 bushels capa- 
city per hour. All parts of the house are well ventilated. A 
hydraulic elevator goes to the top of engine house and roof. 
Nearly all machinery is driven by paper friction. Two power- 
ful compound duplex fire pumps connect with the water pipes, 
which extend to all parts of the house. One pump is constantly 
working. Electric fire signals, call bells, and telephones con- 
nect the different parts of the house. There is nearly one mile 
of wire rope for the transmission of power and five miles of 
vulcanized rubber belting in the house, 14,000 feet of which are 
for conveyers. 

The drawings for nearly every part of the house and ma- 
chinery were made in the engineer’s office. 

Work was begun May 1st, 1879, and the first grain received 
May 17th, 1881. 

These stores were designed and the construction superin- 
tended by George B. Mallory, engineer.” 
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COAL HANDLING. 

Ne more tons of coal are transported than of any other 

single article, and as its price requires that the expense 
of movement from cars to vessels should be kept down to the 
lowest possible point, places and contrivances devoted to the 
handling, cleaning, weighing, loading, unloading, and storage 
and stocking of coal formed the first extensive terminal facili- 
ties in the country, and they continue to hold a leading place. 
Delivering points are numerous, and devices adapted.to the 
wants of different branches of the trade, varying from an an- 
nual demand of hundreds to millions of tons per annum, have 
been -adopted. 

At the present time (1888) about two millions of tons per 
annum are transhipped from cars to vessels at Port Richmond, 
and its terminal facilities include eleven miles of track used in 
the delivery of coal to vessels. The Philadelphia and Reading 
has a number of other places for delivering coal. Many other 
companies have extensive corresponding facilities. The Penn- 
sylvania Railroad devotes a number of piers to transhipments 
to vessels from cars in the southern part of Philadelphia, and 


has in operation in connection with its extensive system and 
its enormous coal traffic, many arrangements, at numerous 
points, for the delivery of coal. All the roads extensively en- 
gaged in anthracite or bituminous coal transportation have 
created special terminal facilities of considerable importance 
for this important traffic. The Lehigh Valley has made notable 
improvements of this kind at Perth Amboy, Buffalo, and else- 
where. The Delaware, Lackawanna and Western has specially 
advantageous arrangements for delivery in operation at Hobo- 
ken. Coal is frequently dumped by opening hinged doors in 
the bottom of cars, and in some instances this species of un- 
loading is done direct into vessels, while in others the coal is 
first unloaded into enormous bins, from which it is subse- 
quently taken, in wheelbarrow loads of 224 pounds each, to 
vessels. At Buffalo special devices for very quickly loading 
vessels with coal, from enormous pockets, are in use. 


LIVE-STOCK YARDS AND ABATTOIRS. 


An important feature of the structures of most of the trunk 


lines at their eastern terminal points is their stock yards or 
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pens for cattle, sheep, and hogs, and adjacent abattoirs in which 
stock can be slaughtered. During the eighth decade great 
advances were made in the facilities for the transaction of this 
branch of business, especially in New York, Philadelphia, and 
Jersey City. Their character is indicated by the following de- 
scription of what was done by the Pennsylvania Railroad on 
the west bank of the Schuylkill river, a few hundred feet north 
of Market street, in Philadelphia, work being commenced in 
1875, and finished in the early part of 1876: On a site which 
occupied an area of 21 acres, traversed by branches of the main 
line, the ground was prepared in a thorough manner and paved 
with granite blocks for pens to hold 7,000 cattle; sheep pens 
accommodating 10,000 animals; hog pens of about the same 
capacity; covered sheds for 500 cows and calves; a main office 
and exchange building, in which sales are conveniently 
conducted; stable for storing and selling horses; an abattoir, 
which is an extensive structure, and one of the most 
complete in the world; a fat and refuse reducing department. 
The enclosure is laid out in blocks and streets, which are care- 
fully drained and well lighted. The cattle pens are framed and 
roofed in to the extent necessary to protect the animals from 
rain and sunshine without preventing free ventilation. There 
are 172 pens, and all assigned for the use of cattle in approach- 
ing trains are provided with water and food before the cattle 
arrive. There are two sheep enclosures 350X180 feet, and hog 
pens adjacent. Great efforts were made to prevent obnoxious 
odors from the stock yards or the operations of the abattoir, 
which were attended with a remarkable degree of success. Of 
the abattoir the following account is given in Dredge’s work 
on the Pennsylvania Railroad:— 

“The roof of the building is supported on light iron columns, 
and the pens, &c., are divided off with iron railings. The floors 
of the pens are laid with Belgian blocks grouted in cement, and 
they are formed with sides sloping to a central gutter, falling 
in the other direction to a transverse drain. A stream of water 
flows constantly along the gutter, and carries off all impurities. 
Two rows of wrought-iron columns carry the roof, and divide the 
building into a central aisle 50 feet wide, and two side aisles 30 
feet wide each. The middle portion of the building is covered 
with an arched roof springing 40 feet above the ground. The 
side aisles are 20 feet in height to springing, and have also a 
central roof. Along the sides of the building are a number of 
doors 6 feet wide, and placed 15 feet apart, which are used to 
admit wagons for the purpose of loading the meat. Ventilators 
are placed over each door. Large windows are placed at each 
end of the central aisle, and further ventilation is secured by 
louvres running along the roof. The floor of the building is 


supported on cast-iron columns, and the space below forms a. 


basement 11 feet in depth. Both the main floor and the base- 
ment are covered with an asphalte pavement 4 inches thick, 
having a sufficient slope to insure perfect drainage. The work 
of slaughtering the cattle is carried on entirely on the main 
floor, that portion set aside for this purpose being divided off 
into pens, the floor of which is laid with heavy yellow pine 
planking, carefully caulked. The cattle are admitted through 
doors in the ends of the building, through which they pass into 
the middle aisle, and thence through gates into the slaughter- 
ing pens, the centre space being fenced off from the sides by 
iron-pipe railings. ‘Each slaughtering pen is provided with the 
requisite apparatus, and with appliances for hanging up the 
carcass and dressed meat. The blood and refuse are removed 
to that part of the building set apart for their utilization, and 


an ample supply of hot and cold water is provided. In the 
winter the building is warmed by coils of steam pipes running 
around the walls. The place has a capacity for killing and 
dressing 1,200 beasts a day. The sheep are slaughtered in the 
basement at the west end of the building. Here is a row of 
raised pens, enclosed by a wire fence and iron posts, and paved 
with stone. In front of these pens isa stone table with a gutter 
running round it for catching the blood of the slaughtered ani- 
mals. Three thousand sheep can be slaughtered and dressed 
in this department. In the basement at the east end of the 
building facing the river (the basement here is on the ground 
level) is the engine and boiler house, the former being 60 horse- 
power and the latter equal to 100 horse-power. Here also is 
placed the plant for reducing the tallow, and treating the blood 
and refuse from the animals.” 

There are live-stock yards of great capacity at various places, 
notably in Chicago; and the business of transporting live stock 
from Chicago and other western cities to eastern cities has 
attained great magnitude. Of late years, the east-bound trans- 
portation of dressed meat, or cattle slaughtered in the west, has 
rapidly increased and caused a corresponding diminution of 
live-stock movements. Material changes have also occurred 
in the respective quantities of cattle and dressed meat exported 
to Great Britain and elsewhere. Atsome eastern points large 
structures for the storage of dressed meat have been erected. 

MISCELLANEOUS FREIGHT. 

Aside from special facilities for handling exceptionally bulky 
articles, such as petroleum, for the movement of which a num- 
ber of ingenious labor-saving devices are used, and lumber, one 
of the greatest tasks is to make adequate provision for hand- 
ling miscellaneous freight. This includes articles of all classes 
not particularly mentioned elsewhere, and many complications 
arise from variations in quantities, differences in characteristics, 
necessity of furnishing many points of final delivery or original 
loading in each important city, making up car loads of suffi- 
cient size to avoid much waste of space without endangering 
the condition of things subject to injury by contact with other 
freight, great diversity in points to which merchandise is to be 
forwarded, and sundry other causes. Various labor-saving ma- 
chines have been devised to accomplish desired ends, but there 
are so many kinds of work to be done quickly, under condi- 
tions that are constantly varying, that a large force of men is 
employed, at important traffic centres to load and unload, or 
move from place to place. The movements to and from New 
York are exceptionally numerous and varied, partly on ac- 
count of their great magnitude, and partly because a large 
proportion of them are made over lines which do not directly 
enter that city, but terminate on the opposite bank of the Hud- 
son, and which are, therefore, obliged to forward freight to and 
from New York in floats, lighters, or other vessels. A con- 
siderable quantity of freight is moved across the river in cars, 
which are either loaded or unloaded in New York city, and 
many articles are moved in packages. Deliveries can be 
made from Jersey City at any available point on either com- 
mercial river front of the city of New York, and the work of 
transferring railway passengers and freight is of such magni- 
tude that it employs a large number of vessels, and their move- 
ments usually form a very large proportion of all those that 
are being made at any given period in the busiest of Ameri- 
can harbors. Ample pier and dock accommodations are, of 
course, required, and they form an important item in terminal 
expenses. 
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dP TERWOVEN with the subject of terminal facilities, and 
yet distinct from it in some respects, are the shops, which 
form exceedingly important railway structures. They are di- 
vided into several classes, one based on distinctions between 
car work and locomotive work, and another on the extent to 
which new construction of cars or locomotives is attempted. 

Most of the railway shops of the country are exclusively re- 
pair shops, and it is only in a few of them that new locomotives 
are made. In some, however, excellent locomotives are con- 
structed; in others, many cars have been manufactured; and 
the most extensive railway combinations for construction em- 
brace facilities for making many of the distinct parts of roll- 
ing stock, portions of the permanent way, such as frogs and 
switches and sundry other things needed in railway service. 

As a general rule, shops are used exclusively for repairing, 
and repair shops differ widely in the relative magnitude of 
their capacity, or importance of the sort of work they under- 
take and in the kind of repairs conducted, some being devoted 
to repairs or classes of repairs of locomotives, and others to 
repairs of cars. There are also round-houses for locomotives, 
in which minor repairs are frequently made, and they usually 
contain a turn-table. Scales, on which cars, freight, or fuel can 
be weighed, frequently form part of the appliances provided in 
or near shops, and turn-tables are occasionally erected at points 
where shops have not been established. 

Like everything else connected with the American railway 
system, the shops have gradually been developed into their 
present position through a series of progressive changes, a 
number of which occurred during the eighth decade, additions 
being frequently made to the machine tools, and other aids to 
effectiveness provided, the number of men employed, and the 
character of the work undertaken. There have also been im- 
portant modifications of methods at some places, such as the 
introduction of templets and standards of various kinds, the 
establishment of rules relating to the extent to which repairs 
should be carried before a locomotive or car is finally con- 
demned and broken up, and similar subjects. Many new shops 
have been erected, not only by new companies, but to some 
extent by old organizations, which have frequently felt a press- 
ing necessity for an increase of shop facilities, on account of 
the rapid increase of rolling stock. 

Much depends upon the completeness of provisions for insur- 
ing prompt, effective, and economical repairs of cars and en- 
gines, and for protection against disastrous mistakes in the 
selection of parts of equipment and numerous articles required 
for current use or consumption. The fortunes of a company 
may be made by successes or marred by failures in its shops. 


THE IMPORTANCE OF THE LABORS IN SHOPS 


is partly indicated by the relatively high percentage shop ex- 
penditures usually bear to the total outlays for operating 
expenses, and this percentage would be materially increased if 
a rapid growth of business did not generally lead to numerous 
additions to equipment, or new locomotives and cars which 
commonly require, during the early periods of their service, 
much less than the average outlays for repairs. 

The census statistics of 1880 show that the aggregate number 
of railway employés was 418,957, subdivided as follows: General 
officers, 3,375; general office clerks, 8,655; stationmen, 63,380; 
trainmen, 79,659; shopmen, 89,714; trackmen, 122,489; all other 
employés, 51,694. It will be seen that the shopmen formed 
more than one-fifth, or about 21.1 per cent. of the entire 
number. The character of their labors is imperfectly indi- 
cated by the census statement that of the 89,714 shopmen, 
22,766 were classified as machinists, 23,202 as carpenters, and 
43,746 as all other classes. The cost of the repair work per- 
formed in all the railway shops of the United States in the 
census year is shown by the statement that the sum expended 


for repairs of locomotives was $21,830,963.43; for repairs of pas- 
senger, baggage, and mail cars, $10,558,823.99; for repairs of 
freight cars, $22,595,553.09; total for repairs of machinery and 
cars, $54,985,340.51. A number of companies made reports 
relating to locomotives and cars they had manufactured in 
their shops during the census year, but from many companies 
no such reports were received. 

The general public sces comparatively little of railway shops, 
but observant travelers who make daylight journeys over im- 
portant lines, cannot fail to notice the magnitude of some of 
these structures, and from time to time many interesting de- 
tails relating to them are published. Nothing is more power- 
less than a gigantic locomotive when it is disabled by a serious 
defect in a vital portion of machinery; and few things are more 
dangerous than cars in active motion on a line at a time when 
axles or wheels are in a defective condition. The shops pro- 
vide safeguards against such disasters. 

They are also, to a great extent, practical schools of instruc- 
tion for many important features of railway operation. It was 
in the brains of men familiar with such surroundings as they 
furnish, and proficient in such arts as they represent, that the 
idea of the modern railway was first conceived, and it is largely 
through the continuous efforts of a long line of worthy suc- 
cessors, who are connected with railway shops or manufac- 
turing establishments devoted chiefly to the production of rail- 
way machinery or supplies that numerous improvements have 
been rapidily made. As difficulty after difficulty has arisen, 
and one new requirement has succeeded another, many of the 
most intricate problems involved, and especially such as relate 
to rolling stock, have been worked out in the shops. 

The world has been benefited to an immense extent by the 
labors that have increased the powers and improved the ma- 
chinery of locomotives and cars, and a large proportion of such 
improvements have directly or indirectly either originated or 
been advanced to a state of practical utility in railway shops, 
while substantially all the labors required to keep rolling stock 
in working order have been performed in them. 

Labor-saving machinery means a great deal in the United 
States, and there are no departments of industry in which it 
has a deeper significance than in matters connected with rail- 
ways, railway shops, and the manufacture of articles intended 
for railway use. In the last-named category an immense num- 
ber and variety of things are embraced, as they include not only 
prime necessities such as are used by railways, but substantially 
everything needed in the construction, ornamentation, and 
furnishing of dwellings, offices, and restaurants. 


COMBINATIONS OF FACILITIES FOR CONSTRUCTION AND REPAIRS. 


The most extensive shops, which embrace facilities for con- 
struction as well as repairs, sometimes include, in addition to 
other departments, the following, viz.. 1. A’ machine shop, con- 
taining tools for all classes of machine work. 2. A boiler shop, 
containing all desirable facilities for manufacturing or repair- 
ing locomotive boilers. 3. An erecting shop, for putting to- 
gether all the different parts of a locomotive. 4. A foundry, in 
which castings of locomotives, cars, and general castings are 
produced. 5, A vise shop, used for the finishing work of parts 
of locomotives, and various forgings and castings. 6. A tube 
shop, in which tubes used in locomotives are tested or repaired, 
7. A blacksmith shop, in which there are a number of forges 
and heavy steam hammers, and a large amount of heavy forg- 
ing isdone. 8. A wheel shop, in which locomotive and tender 
wheels, and sometimes car wheels, are furnished and mounted. 
9. A pattern shop, in which patterns are manufactured and 
stored. 10. A paint shop, in which locomotives are painted. 
11. An oil house, in which waste, oils, tallow, &c., used for 
lubricating or illuminating purposes are prepared, stored, and 
arranged for future delivery. 12. Round-houses, provided with 
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turn-tables, radiating tracks, hydraulic jacks, and various heavy 
and light tools used in making speedy repairs of locomotives 
at times when their condition is not impaired to an extent 
necessary to require a general overhauling. 18. A tin shop, 
for manufacturing or repairing such light sheet iron and tin 
work as forms part of a locomotive, or oil cans used in oiling 
cars and locomotives. 14. A steam transfer table, which pro- 
vides facilities for the convenient movement of locomotives or 
cars from one shop to another adjacent shop. 15. A testing 
department, in which the strength and other qualities of rails, 
boiler-plate iron, car axles, lubricants, and various supplies and 
materials are tested. 16. A shop used for repairing and con- 
structing freight cars. 17. A passenger car erecting and re- 
pairing shop. 18. A planing mill, containing a number of 
wood-working machines. 19. Extensive blacksmith shops, for 
making or repairing iron work of freight or passenger cars. 
20. Cabinet shop, in which the fine wood work of passenger 
cars is made. 21. A machine shop, in which heavy metallic 
work, connected with cars, such as wheels, axles, &c., is made, 
fitted, arranged, or repaired. 22..Car-painting and upholstery 
shops. 23. Sand house. 24. A shop for air brakes. 

The above list embraces a mere enumeration of a number 
of the leading kinds of shops or departments at Altoona, 
There are besides general offices and extensive drafting rooms 
in which the details of new work are carefully designed and 
working plans are prepared; and several important depart- 
ments not named in the list given above, including a car-wheel 
foundry in which many wheels are made daily, and a shop for 
manufacturing and repairing telegraphic instruments and ap- 
pliances used along the line, extensive lumber sheds and 
houses for drying and storing lumber. 

There is no single combination of railway shop facilities in 
this country covering so wide a range and extensive capacity 
as the works at Altoona, which, a few years ago, extended over 
an area of 123 acres, and furnished employment to 4,500 men, 
but there are counterparts of some of their principal char- 
acteristics at a number of other places. A few railway shops 
have made things not made at Altoona; and on the other hand, 
each of any one of many shops contains only a small propor- 
tion of the machinery and departments combined there. 

As a rule there are shops of considerable importance, in 
which repairs of cars and locomotives are made, at or near the 
headquarters of each division of each railway, and the average 
length of such divisions on some lines is but little more than 
one hundred miles. There are also some shops for making 
minor repairs at points which are not located near head- 
quarters of divisions, and the aggregate number of railway 
shops of all grades runs well up into thousands. 


MACHINE TOOLS AND APPLIANCES. 


Few, if any, industrial pursuits combine in a set of concen- 
trated shops a larger number of skilled workmen, a wider 
range cf mechanical proficiency, and a more extensive variety 
of powerful machines and appliances, than leading construc- 
tion and repairing railway shops. Discussions have arisen 
from time to time in regard to the extent to which new con- 
struction should be attempted in them, but the necessity of 
great capacity for repairs is universally admitted, as it would 
be practically impossible for any important railway company 
to conduct transportation in a satisfactory or successful manner 
if adequate provision was not made for the speedy and skillful 
repair of cars and engines. They are subject to many mishaps 
and injuries; attempts to keep them running when they are in 
a seriously defective condition are either impracticable or dan- 
gerous; and any considerable loss of time in making repairs 
materially diminishes revenue. 

To repair defective rolling stock as speedily as possible, and 
to keep it in good running order at all times, are objects of 
supreme importance, and the problems involved have received 
so much intelligent consideration that modern methods repre- 
sent great advances. One of the most notable is the introduc- 
tion in progressive shops of templet systems, 80 arranged that 
exact duplicates of a number of the particular parts of an en- 
gine subject to injury are kept in stock, and when a disaster 
happens comparatively little delay occurs; and there is an ex- 
tension of the range of repairs that can be made in a round- 
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house, by night or by day, without materially diminishing the 
amount of service performed by a locomotive. The effective- 
ness of the labors of a given number of shopmen has been 
materially increased by improvements in tools and additions 
to their number. Much of the work formerly done by files, for 
instance, is now done by emery shapers, wheels, or grinders, 
and year after year new inventions or improvements are per- 
fected which make similar changes in various departments, or 
reduce the amount of manual dexterity necessary to accom- 
plish given results. 

The men and machinery employed must deal with many 
ponderous substances, and adequate agencies are provided for 
lifting, moving, handling, shaping, cutting, shearing, drilling, 
fitting, boring, pressing, punching, sawing, taking wheels off 
axles, putting wheels on axles, and modifying in all desirable 
ways bulky masses of wood, iron, steel, brass, and other metals. 
The hardest of these must be as completely subject to manipu- 
lations as wood. 

In arranging large railway shops and providing them with 
desirable facilities, the forces pressed into service embrace air, 
water, fire, steam, electricity, and many classes of powerful 
machinery. Air is a vital force in connection with blowers used 
to increase draughts in blacksmiths’ forges. One large blower 
properly arranged is sufficient to provide all the currents of air 
needed in a considerable number of forges. The blacksmith is 
one of the most indispensable of the employés, as much of the 
iron work must be heated, but the amount of labor he is able 
to perform in a given period, in comparison with old-fashioned 
methods, has been greatly increased by the blower, which, 
driven by machinery, does away with the hand bellows. He 
is also greatly helped by steam hammers of various sizes and 
dimensions, a weight of several tons being not unusual, adding 
immensely to the force of blows made upon heated iron; 
shaping tools or models which render effective assistance in 
giving desired shapes; shears or combined shearing and punch. 
ing machines, and various other devices. Air and water com- 
bined furnish the motive power for a number of hydraulic 
machines and tools, used extensively in putting on and off 
wheels, in lifting upper portions of locomotives or cars while 
they are undergoing repairs, in lifting or sustaining heavy 
weights in foundries or other shops, and in several important 
classes of riveting operations. Hydraulic machinery is one of 
the few things more extensively and successfully utilized in 
railway operations in England than in the United States. The 
machines used in machine shops and other departments are 
usually driven by steam power, and much ingenuity has been 
displayed during late years in improving the devices for in- 
creasing the amount of available power taken to each desired 
point or machine, and also in transmitting steam power to 
tools which can be freely moved from place to place by flexible 
shafts. Systems of electric lighting have been extensively 
adopted in railway shops. Cranes are provided for readily 
moving heavy masses from point to point, some of which have 
a capacity for lifting from twenty-five to thirty tons. Few or 
none of the important modern improvements, relating to 
methods for applying any of the standard forces to machinery, 
or to improvements in machines, which could be rendered 
useful in railway shops, have failed to secure, in them, an ex- 
tensive representation. 

Railway machine shops, in which cold iron, steel, or other 
metals are manipulated, have been supplied with numerous 
varieties of machines and tools, including lathes of various 
sizes and styles, bolt and nut screwing machines, drills, presses, 
drilling and boring machines, milling machines, planing ma- 
chines, punching and shearing machines, shaping machines, 
and slotting machines, in many of which improvements are 
frequently made, and great advances have been achieved in 
the wood-working machinery of car shops. 

A large proportion of railway-shop repairs relate to run- 
ning gear, and as wheels are sure to wear out or become 
defective after a comparatively limited amount of service, 
they must be taken off or put on axles, an operation that re- 
quires an exercise of hydraulic force supplied by hydraulic or 
hydrostatic wheel presses, which commonly apply to car wheels 
a pressure of about 380 tons, and to locomotive wheels a much 
greater pressure, or about 80 tons. It is claimed that some of 
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the wheel presses are capable of exerting a pressure of 150 
tons, 

While many of the machines, tools, and appliances used in 
railway shops are also used in shops of various other classes, a 
considerable number are used exclusively in manufacturing or 
repairing rolling stock. In brief, it may be said that extensive 
railway shops contain, in addition to such aids as are peculiar 
to their own requirements, nearly all important classes of 
machines and tools used by workers in metals and wood. In 
addition to appliances to which brief reference has already been 
made, there are stationary steam-boiler riveting machines, and 
stationary and portable boiler-riveting machines, which not 
only greatly increase the amount of work done, but improve 
the quality of the riveting. There are machines or apparatus 
for bending, setting, removing, and facilitating the heating of 
tires, and one of the most striking operations frequently per- 
formed is the fastening of the thick steel tires of locomotives 
to the wheels, to which they are applied by shrinking without 
any mechanical attachment whatever. The method of per- 
forming this operation, which represents a notable advance, 
has been described as follows: “The tire is bored out smaller 
than the periphery of the cast-iron centre is turned, the differ- 
ence being always one-ninetieth of an inch per foot of diameter 
of tire. The tire is expanded in a:heating furnace, and when 
placed on the wheel it is cooled by water.” There are rail- 
drilling machines, intended specially for making the holes fcr 
the joint bolts near the ends of steel rails. In addition to car- 
wheel-boring mills, there are wheel-quartering machines, on 
which important labors are performed on locomotive wheels 
of all sizes, including the largest, and axle lathes in which iron 
or steel axles can rapidly be reduced to desired dimensions. 
There are machines and bars for boring locomotive cylinders, 
flue-cleaning machines, car-box-boring attachments, portable 
drilling machines for drilling holes in locomotive smoke boxes 
and cylinder flanges, and machines for turning off crank pins in 
position, and while wheels are under an engine. In addition 
to numerous turn-tables at many points on railway lines or in 
round-houses, railway transfer tables, intended to facilitate the 
transfer of cars or locomotives from one shop to another, are 
used at extensive shops. 

Each class of important shops is a centre of mechanical 
labors, progress, and improvements, embracing a mechanical 
world in itself. Jn the machine tools and other appliances 
used the United States leads the world, and it is largely on 
account of this superiority that American cars and locomo- 
tives and the best native methods of manufacturing and re- 
pairing them have gained a corresponding supremacy. 

An illustration of the classes of machine tools and wood- 
working machinery used extensively in railway shops is fur- 
nished by the following lists of articles for which premiums 
were offered by the Chicago Exposition of Railway Appliances, 
held in 1883:— 

Iron-Working Machinery.— Display of iron-working power 
tools, not less than six in number; axle turning machinery; car- 
whecl-boring and turning machine; six-spindle drilling ma- 
chine; hydraulic-wheel press; wheel grinding or trueing ma- 
chine; iron-planing machine; iron-crank shaping machine; 
screw-cutting-engine lathe; upright-drilling machine; radial- 
drilling machine; milling machine; bolt-heading machine; bolt- 
forging machine; bolt- and screw-cutting machine; set-screw 
machine; gear-cutting machine; power hammer; power punch 
and shears; planer chucks; universal and independent chuck, 
over 12 inches in diameter; universal-lathe chuck, 12 inches 
and under; assortment of lathe chucks; assortment of planer 
chucks; expanding mandrel; flexible mandrel for bending pipe; 
adjustable lathe mandrel; differential pulley blocks; machine for 
testing quality of metals; machine for testing strength of metals; 
drop press for stamping and forging; display of emery grinding 
machinery; display of machinists’ hand tools; display of ma- 
chinists’ vises; displays of taps and dics; nut-tapping machine. 

Wogd-Working Machinery.— Display of wood-working ma- 
chines (not less than six); timber-dressing machine with capa- 
city of reducing 16 inches wide and 14 inches thick, on all four 
sides at one cut; planing and matching machine, to plane 24 
inches wide and under, and not match less than 12 inches: 
flooring and beading machine; dimension planing machine, 


with carriage and roll feed for dressing out of rind and sur, 
facing; Daniels or Traverse planing machine; double-surfacing 
machine to dress on one or both sides, 26 inches wide and 8 
thick, and under; surfacing machine for smoothing purposes; 
band-saw machine for general work; band saw for resawing, to 
resaw 24 inches wide and under; cutting-off saw machine, with 
traversing arbor for timbers; bracket cutting-off saw machine, 
with traversing arbor for timbers; railway cutting-off saw ma- 
chine, with traversing arbor for timbers; carriage cutting-off saw 
for cabinet work; ripping saw with elevating arbor; ripping saw 
with stationary arbor; edging-saw machine; reciprocating saw 
for scroll work; rotary-car morticing and recasting machine; 
reciprocating morticing and boring machine; cabinet morticing 
and boring machine; reciprocating blind-morticing and boring 
machine; one-spindle horizontal boring machine; two-spindle 
horizontal boring machine; three-spindle horizontal boring ma- 
chine; radial horizontal machine; one-spindle vertical boring 
machine; two-spindle vertical boring machine; three-spindle 
vertical boring machine; automatic car-gaining machine; ver- 
tical car-tenoning machine; universal tenoning machine, with 
movable carriage for timber work; tenoning machine with 
copes for cabinet and general work; universal sill and cutting- 
off and boring machine; vertical spindle-shaping and edge- 
moulding machine; single spindle and edge-moulding and 
carving machine; universal wood-worker and moulder; straight 
moulding machine to work four sides; surface polishing ma- 
chine; surface scraping and finishing machine; automatic knife- 
grinding machine; wood-turning machine for pattern makers’ 
use. 

In addition to these iron-working and wood-working tools, 
premiums for sundry other things used in railway shops, or 
which form part of their equipment, were offered by the Chi- 
cago Railway Exposition, aside from the wide range of woods, 
metals, furnishings, materials, and articles wholly or partly fur- 
nished which form parts of cars and locomotives, or are used 
in making and repairing them. In this class may be included 
systems for lighting depots and shops by electricity, leather 
belting, rubber belting, fire-clay brick, cranes, hydraulic jacks, 
lever jacks, portable forges, tire heaters, turn-tables, power 
blowers, hand blowers, &c. 


WORK DONE IN REPAIR SHOPS. 


It is the business of railway repair shops to keep rolling stock 
in sufficiently good order to render it improbable that accidents, 
delays, or damages to property will occur on account of de- 
fects. Accidents attributed to bad condition of equipment rep- 
resent a considerable percentage of those reported, and the 
causes specified include the following: Broken wheel, broken 
axle, broken truck, failure of coupling or draw-bar, broken 
parallel or connecting rod, broken car, loose wheel, fall of 
brake or brake beam, broken tire, boiler explosion, cylinder 
explosion, miscellaneous breakages of rolling stock. Such 
classes of accidents would be much more numerous if in- 
spections of cars and examinations of locomotives were not 
frequently made, and necessary repairs completed as quickly 
as possible. 

Repairs of Cars. 

The code of rules governing the condition of and repairs to 
freight cars, used in the interchange of traffic between connect- 
ing roads, specifies in detail the defects of cars. They are 
divided into two classes, viz., first, those which render the car 
unsafe to run or unsafe to trainmen, and which, on account of 
such defects, may be refused by a connecting road, and second, 
defects which are sufficiently serious to render desirable speedy 
repairs, that may be made by the company receiving the cars, 
at the expense of the owners, but which are not of a character 
to render movement necessarily unsafe. 

The defects which justify a refusal to receive cars under the 
rules adopted by the Master Car-Builders’ Association, in June, 
1887, are as follows:— 

Defects of Wheels. 

a. Worn or slid flat, exceeding 2} inches in length, or diam- 
eter. 

6. Worn flange, flanges less than 1 inch thick, or having flat 
vertical surfaces, extending more than 1 inch from tread, 

c. Wheels cracked or broken in any manner. 
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4. Shelled out; wheels with treads defective on account of 
circular pieces shelling out, leaving round, flat spots, deepest 
at the edge, with raised centre. Wheels must not be con- 
demned from this cause, unless the spots are over 2} inches in 
length, or diameter, or are so numerous as to endanger the 
safety of the wheels. 


e. Wheels with longitudinal seams on treads 3 inches long or 
more. 
16 Wheels clipped on the rim, leaving tread less than 3% 
inches in width when measured from the flange ata point 
inches above tread. 


g. Wheels with flanges chipped, so that they are unsafe to 
run. 

h. The determination of flat spots, sharp flanges, thin flanges, 
and chipped treads shall be made by a gauge of the following 
form:— 

In this gauge the $-inch dimensions are changed to one inch. 

Defects of Axles. 

i. Axles bent or with journals cut: 


j. Axles with journals of less diameter than the following 
limit:— 


Inches. 
60,000-pound car, limit..... FQ DON SA So Wn Aa CRO ONaHOLC eievelatejeceisieiar 38 
0, O00-pound Car, limit. scsi. cecceetcctaseceetessssetene =, Spates 3} 
40,000-pound car, limit............ Bareaeion Reais ot Cate saree eele es 3k 
0, UOU-pommad car (Or less) ) Mii steels tess Gah aa cease ce celdawrns 23 


Defects of Mounting Wheels on Axles. 

k. Loose wheel. 

1. Out of gauge, or wheels that measure less than 4 feet 5 
inches or more than 4 feet 5% inches between flanges, or less 
than 5 feet 4 inches over treads. 

Cars may be refused if their wheels measure less than 4 feet 
5 inches or more than 4 feet 53 inches, or if less than 5 feet 4 
inches on the lower line. 

Other Defects. 

m. Brakes in bad order. 

n. Brake wheels, steps, ladders, or running boards in bad 
order or insecurely fastened. 

o. Draw-bars or attachments in bad order. 

. Draft sills or draft timbers spliced. 

g. Intermediate or outside sills recently spliced in a manner 
not prescribed by the rules. ; 

r. Leaky roofs on merchandise or grain cars. 

s. Doors which are not sufficient protection against fire or 
storms. 

t. Special or general defects of bodies or trucks, which render 
cars unsafe to run. 

The percentage of the cost of various classes of repairs to cars 
differs materially on different roads, and varies materially with 
the classes of cars. From a variety of information the con- 
clusion is drawn by A. M. Wellington, in his work on the 
Economic Theory of the Location of Railways, that on freight 
cars the average percentage is very nearly as follows: Wheels, 
380 per cent.; axles, brasses, and axle boxes, 30 per cent.; springs, 
10 per cent.; truck frames and fittings, 5 per cent.; total truck, 
70 per cent.; brakes, 5 per cent.; draw-bars, 10 per cent.; sills 
and attachments, 5 per cent.; car body, painting, &c., 5 per 
cent.; total, 100 per cent. 

The cost of repairs of passenger cars, in proportion to mile- 
age run, differs from charges for freight-car repairs chiefly in 
the expense of decorations, mterior fittings, and painting. 

Repairs of Locomotives. 

Of the repairs of locomotives and tenders, A. M. Wellington, 
in the work referred to above, concludes from a variety of data 
that “the total cost chargeable to repairs of engines, including 
removals, may be distributed about as follows:— 


Per cent. 

The boiler and its attachments require about...............+++- 20 
The running gear and frame (of which the frame consumes very 

little, say 2 per Cent.)..0..0:esseccecsscnee eosceceeccereecees 20 

For machinery proper.....- tic ABS RTONES COON Ione re spielesis - 30 

The mountings, fittings, and painting........ Ronen aie eisi's siviere erate 12 

The smoke box and attachments.........cssscccescseccersccees 5 

Total of engine......... AbetOREE SD WEEP OACODUCAT SeE OCONEE 87 

The running gear of tender...........0.-+-ssssererecceeerseees 9 

Tank and body of tender..... mial¥slejolsaisielbie sieislelvieleedivieee tains sive 4 

100” 


There are so many things about a locomotive liable to 
derangement, that repairs are frequently necessary, especially 
after they have been in service for a few years. Of the loco- 
motives of companies engaged in extensive operations, a con- 
siderable percentage, usually not far from 17 per cent., are in 
the shops for repairs, and the average cost of such repairs per 
mile run has varied on different lines, from five to eight cents. 

DEPARTMENTS FOR TESTING MATERIALS. 

The disposition to establish departments, connected with 
central shops, in which various materials, parts of rolling 
stock, steel rails, &c., could be subjected to sundry tests, in- 
cluding a chemical analysis in some instances, has been to a 
moderate extent increasing during late years. The general 
practice continues to be to rely chiefly upon the reputation or 
representations of the manufacturer, or tests and inspections 
made at the place of manufacture, which are frequently but 
not universally elaborate and satisfactory. Of the physical 
tests and machinery used at Altoona, comparatively soon after 
its department of physical tests was organized, Dredge’s History 
of the Pennsylvania Railroad, published in 1877, says: “It con- 
tains two testing machines, one of which is supplied by Messrs. 
Fairbanks & Co. This machine is designed to test material to 
a strain of 50,000 pounds, and is adapted only for tensile and 
transverse strains. The machine has a scale for reading abso- 
lute deflections or extensions to .01 inch, and is supplemented 
by a vernier which gives readings to .001 inch. Measurements 
are taken between the shoulders at the ends of the test pieces, 
which are almost of uniform size, and a percentage of elonga- 
tion is thus obtained on a definite length. The diameters in 
widths of samples are calipered to .001 inch. When deter- 
mined, the load producing permanent set, and the ultimate 
strength, are stamped upon the sample, which is indexed and 
placed instore. The principal materials tested for tensilestrength 
are iron and steel bars, cast iron from the shop foundries, 
steel boiler plates, sheet iron, phosphor bronze, brass, and brake 
chains, The tests for transverse strains are principally confined 
to cast iron, from the general and the wheel foundries; usually 
four samples from the former and two from the latter are 
tested daily. The pieces are all 15 inches long and 2 inches 
square, and are put into the machine just as they come from 
the sand. These test pieces are run from different parts of the 
same cupola charges, and they are broken by the application 
of a load in the centre, the bearings being 12 inches apart. 
The average breaking weights of the wheel mixtures, contain- 
ing 10 per cent. of -steel, is 21,000 pounds per square inch, and 
the tensile strength is about the same. The strength of the 
samples taken from engine cylinders, wheel centres, &c., is 
generally about 14,000 pounds per square inch in samples first 
taken from the cupola; about the middle of the charge this 
increases to 16,000 pounds, and rises to 18,000 pounds at the 
end, where the metal is much harder from the mixture used. 
These stronger irons are employed for special purposes, such 
as brake blocks, &c. The tensile strength of all samples is 
about the same as the transverse strengths given above. 

The second testing machine is for recording torsional strains, 
and was designed by Professor R. H. Thurston. This machine 
produces during its operation a diagram indicating the value 
of the test. An ordinate to the curve, perpendicular to the 
datum line, measured at any point, represents the moment of 
torsion at that point, while its distance on the datum from O 
indicates the angle of torsion at that point. The point of de- 
cided change in the direction of the course, a short distance 
from the commencement, marks the elastic limits of the test 
piece, and various other results can be deduced from the dia- 
gram; thus the degree of toughness is indicated, the resilience 
is shown by the area of the diagram, the homogeneity of the 
test piece from the form of the curve, and elasticity by occa- 
sionally relieving the sample of strain, and noting the deviation 
of the pencil. 

Belonging to the same department, but in another part of 
the works, is the testing machine for car axles. These are 
placed under a drop, supported on bearings of cast iron, 3 feet 
apart from centre to centre. The drop, which weighs 1,640 
pounds, strikes the axle in the middle of its length, and is 
raised in vertical guides by a wire rope passing around a sheave 
at the top. An old locomotive is employed upon this work. 
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In testing axles one is selected at random out of every hun- 
dred, and if it stands the test the lot is accepted; if not, they are 
all rejected. For the steel passenger-car axles the required test 
is that they shall withstand 5 blows from the 1,640-pound 
drop falling through 25 feet, the axle to be turned half round 
after every blow. <A similar percentage of the steel freight-car 
axles is also placed under the test, the requirement being 5 
blows from a height of 20 feet, and for iron freight-car axles, 3 
blows at 10 feet, and 2 at 15 feet. 

Lubricants are also tested in this department. For this pur- 
pose a journal 1,8; inches in diameter, and running at a speed 
of 2,200 revolutions per minute is employed. The journal is 


placed horizontally, and from it depends a pendulum with ati 
adjustable weight. This pendulum is supported on the journal 
by brass boxes, which can be weighted so as to bear upon the 
journal with a pressure varying from the weight of the pendu- 
lum to 210 pounds by means of a spiral spring. The brass 
bearing above mentioned has set in it a thermometer, and in 
testing the lubricant a given quantity of oil is placed in the 
journal, and the pressure is adjusted as desired.” 

From time to time other articles than those named above 
have been added to the lists of things tested, including coal, 
paints, the zinc and sulphate of copper used in telegraphic ser- 
vice, and also the air taken from passenger Cars. 


IMPROVEMENTS IN LOCOMOTIVES. 


RIEF reference has been made to leading improvements 
in the important features of railways which are stationary, 
including permanent way, stations, signals, culverts, bridges, 
shops, and terminal facilities. In cost they form much the 
most expensive portion of railway systems, and yet they yield 
no direct pecuniary return, in themselves, of material conse- 
quence, until they are quickened into earning power by cars 
and locomotives. 

Railway companies spend enormous amounts of money on 
a variety of indispensable adjuncts for the purpose of extract- 
ing cheap labor from coal and water, converted into steam, 
and for making this operation a possible source of profit by 
the peculiar nature of the business undertaken by all operat- 
ing companies, which is the manufacture of transportation, in 
large or small quantities, to suit the requirements of purchasers. 
To make coal and water work cheaply and effectively for the 
furtherance of the desired end it is necessary that a reliable 
road of an appropriate kind should be constructed and kept in 
good order, that an abundance of vehicles should be supplied, 
and that the complicated mechanism of locomotives should be 
rendered available at all desired times and places. 

The locomotive furnishes the motive power of movements 
made on railways, and few of the existing lines would ever 
have been constructed if locomotives had not been advanced 
to a high stage of development. 

Relatively speaking, and referring to the condition of all 
lines in the United States, rather than to those which have 
done most to improve permanent way, locomotives and cars 
have been improved much more rapidly and generally than 
railways. The special excellence or superiority of the railroads 
of this country, in comparison with those of other countries, 
consists in rolling stock rather than permanent way. Many 
details of the latter continue to be, on numerous roads, de- 
plorably deficient, but much has been done to compensate for 
such deficiencies by the extensive use of superior cars and 
locomotives, 

This country has, toa much greater extent than any other, 
been 

THE LAND OF LOCOMOTIVE IMPROVEMENTS. 

A variety of influences have contributed to this important 
result. They include the fact that more locomotives are used 
here than in any other country, that nearly every locomotive 
used on American soil for scores of years has been of home 
manufacture, that locomotives are one of the few things re- 
quiring in production a large amount of skilled labor that has 
been extensively exported, that special necessities for new de- 
signs and alterations or improvements of details have been 
developed here on account of excessive competition and 
phenomenally low rates, and that an unusually large number 
of establishments, including shops of railway companies, as 
well as works specially devoted to the manufacture of locomo- 
tives, have been actively engaged for years, in efforts to devise 
improvements of varying significance. The effectiveness of 
these conditions is materially increased by the unusually large 


f 


number of places or shops at which a practical-test of any im- 
portant new idea can be secured, the magnitude of the work 
of making locomotives for home and foreign use which goes 
on annually, subject to the fluctuations between periods of 
adversity and prosperity, keen rivalry existing between some 
of the various locomotive works, and the unceasing efforts of 
skillful designers connected with them and with railway shops 
to meet new requirements. 


LOCOMOTIVE MANUFACTURING ESTABLISHMENTS. 


The following list of the locomotive builders in the United 
States and Canada forms part of the contents of the National 
Car and Locomotive Builder Supplement, of July, 1887:— 

Baldwin Locomotive Works, Philadelphia, Pa. 

Brooks Locomotive Works, Dunkirk, N. Y. 

Canadian Locomotive and Engine Company, Kingston, Ont. 

Cook Locomotive and Machine Company, Paterson, N. J. 

Dickson Manufacturing Company, Scranton, Pa. 

Fleming & Sons, St. Johns, N. B. 

Grant Locomotive Company, Paterson, N. J. 

Grant Iron Works Company, 222 Fremont street, San Fran- 
cisco. 

Hinckley Locomotive Company, Boston, Mass. 

Lima Machine Works, Lima, O. 

Manchester Locomotive Works, Manchester, N. H. 

Mason Machine Company, Taunton, Mass. 

Mount Savage Locomotive Works, Mount Savage, Md. 

New York Locomotive Works, Rome, N. Y. 

North Pacific Iron Works, Seattle, Washington Territory. 

Pittsburgh Locomotive and Car Works, Pittsburgh, Pa. 

Porter, H. K., & Co., Pittsburgh,'Pa. 

Rhode Island Locomotive Works, Providence, R. I. 

Risdon Iron and Locomotive Works, San Francisco, Cal. 

Roanoke Machine Works, Roanoke, Va. 

Rogers Locomotive and Machine Works, Paterson, N. J. 

Schenectady Locomotive Works, Schenectady, N. Y. 

Taunton Locomotive Works, Taunton, Mass. 

Tanner & De Laney Engine Company, Richmond, Va. 

Virginia Iron Works, Norfolk, Va. 

Wyoming Valley Manufacturing Company, Wilkes-Barre, Pa. 

The Census Report of 1880 gives the following list of loco- 
motives made by railway companies at their shops during the 
year ended June 30th, 1880; Central Vermont, 4; Cheshire, 1, 
Concord, 1; Connecticut and Passumpsic Rivers, 1; Housatonic; 
1, Northern of New Hampshire, 2; Old Colony, 5; Baltimore 
and Ohio, 26; Cleveland, Columbus, Cincinnati and Indianap- 
oplis, 5; Cleveland and Pittsburgh, 1; Cumberland and Penn- 
sylvania, 1; Indianapolis, Peru and Chicago, 2; Indianapolis 
and St. Louis, 2; Michigan Central, 15; New York, Lake Erie 
and Western, 11; New York, Pennsylvania and Ohio, 8; Phila- 
delphia and Reading, 11; Philadelphia, Wilmington and Balti- 
more, 1; Pittsburgh, Fort Wayne and Chicago, 17; Syracuse, 
Binghamton and New York, 1; Utica, Chenango and Susque- 
hanna Valley, 1; Chicago, St, Louis and New Orleans, 2; Louis- 


ville and Nashville, 10; Seaboard and Roanoke, 3; South Caro- 
lina, 7; Washington City, Virginia Midland and Great Southern, 
1; Chicago, Burlington.and Quincy, 4; Chicago and North-west- 
ern, 37; Wabash, St. Louis and Pacific, 8. 

As many companies made no returns whatever relating to 
their manufacture of rolling stock to the Census Bureau, it is 
probable that the above list conveys an inadequate idéa of the 
number of locomotives made in railway shops. The compa- 
nies which have made locomotives since 1880, embodying im- 
portant changes or improvements that are not mentioned above, 
include the Pennsylvania, Lehigh Valley, Chicago, Burlington 
and Quincy, and Central Pacific. 

The necessities developed in the anthracite coal regions of 
Pennsylvania furnished one of the strongest incentives to 
notable improvements. They stimulated efforts to perfect the 
system of coupling numerous driving wheels, by which a 
marked increase in power was obtained, some of these wheels 
being without flanges, which finally resulted in the construc- 
tion of locomotives of the mogul and consolidated types. They 
led to the continuous experiments which secured the complete 
success of the anthracite coal-burning engines. They incited 
efforts to secure a coal-dirt-burning engine, which resulted in 
the production of engines of the Wootten type. They increased 
the demand for powerful fast passenger engines, intended for 
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Trunk Lines. 
Miles. Locomotives. 

Baltimore gndsOlhioneecaseseeeciiese acne tess els GOD 685 
New York Central and Hudson River........ resers O83 661 
New York, Lake Erie and Western..............+-1,083 460 
Pennsylvania Railroad Company’s roads east of 

Pittsburgh and Erie (general divisions) ......... 3,561 1,665 

Anthracite Coal Roads. 
Mehight Valleysvecteteccessnsce once ss sooHsoccamaen 582 426 
Philadelphia and Reading........... reeeniente dee veel 00 606 
Southern Roads. 
Central of Georgia.............. pialeaiomisiereiseirss seein ls LEO) 148 
East Tennesse, Virginia and Georgia.............. 1,098 155 
Louisville and Nashyille......... echidacoonadaormneZ4z0¢ 4 391 
Mobileand! Ohiowmesmsnicsies cieciss sescies ces cenioe ce ste OOO 83 
Richmond and Danville roads.......... ++ SeleeldleeLyOLe 262 
Central Western Roads. 

Pittsburgh, Fort Wayne and Chicago...... Asisoisje oro 408. 288 
Pittsburgh, Cincinnati and St. Louis....... aejepesy ODL 263 
Chicago, St. Louis and Pittsburgh..... Saupearogocte 583 190 
Cleveland, Columbus, Cincinnati and Indianapolis 

and St. Louis railways and Dayton and Ohio.... 788 233 
Lake Shore and Michigan Southern............... 1,340 535 
MichipaniCentral x25 ecursjsjeaertedsssiad asd «wyeatdeicte< 1,563 896 
New York, Chicago and St. Louis....... seteessiouretere 524 108 
Ohio and Mississippi...... siajotaveseialelelsieva.eiaiteloiaveleis(a (ein O22 115 


use in hauling heavy trains over steep grades, which require- 
ment the Strong locomotive, manufactured at Lehigh Valley 
shops, is specially intended to meet. The work done, or plans 
conceived in, Lehigh Valley and Philadelphia and Reading 
shops, in connection with the improvements referred to above, 
was of great importance, and the Lehigh Valley is entitled to 
special credit for achievements connected with the develop- 
ment of the consolidation and Strong locomotives, while men 
connected at various periods with the Philadelphia and Read- 
ing can point with just pride to early successful anthracite coal- 
burning engines and the Wootten locomotive. 

The Pennsylvania Railroad, with its enormous and varied 
traffic, great variety of grades and classes of business, the mag- 
nitude of its coal-carrying labors, which involve movements 
similar to those necessitated in the anthracite regions, and the 
completeness of its shop facilities at Altoona, has done much 
to promote substantial improvements in locomotive construc- 
tion. The other trunk lines, some of the New England roads, 
some roads which had peculiar requirements, such as those 
existing on the heavy mountain grades of the Central Pacific, 
have made corresponding efforts to provide for their special 
needs. In several of the roads radiating from Chicago great 
attention has also been paid to locomotive improvements of 
various kinds, 

The advances made include first, a great increase in the 
number of locomotives; second, a material increase in styles, 
or classes, for the purpose of securing special adaptation to 
different uses; third, a notable increase in the size and capacity 
of freight locomotives; fourth, an increase in the speed of pas- 
senger locomotives; and fifth, numerous improvements in de- 
tails of construction. 


INCREASE IN NUMBER OF LOCOMOTIVES. 


In the number of locomotives per mile of road there is a 
great difference between the railways of different classes and 
sections, which corresponds, to a considerable extent, to differ- 
ences in volume of traffic. The general tendency is towards 
an increase. A writer who had’ investigated this subject in 
1885 reported that at that time the four trunk lines, the Read- 
ing, and the Boston and Albany had from 46 to 66 locomotives 
per 100 miles of railroad; the other lines from 13 to 26. 

In September, 1887, the number of locomotives of representa- 
tive roads of various classes was reported to be as follows:— 


New England Roads. 


Miles. Locomotives. 

Boston and Albany......-sccccessererecses soves S72 245 
New York and New England.......seesecesereeee 471 147 
Boston and Maine......++..-++- abt dadnetesnaunege 594 233 
New York, New Haven and Hartford........ eat 20D 132 
Old Colony.....- ginnatic BP ROT. HB oe cle'e wate cipuloe  A10 133 
Central Vermont,....c.cc-cccccccsccccccscccsscsss 583 122 

535 86 


Maine Central... .scorsecccccscccscccscccscvcvscce 


Roads Radiating from Chicago in Western, North-western, South-western, 
or Southern Directions. 


Chicago, Burlington and Quincy....... seleistecin sien 2,050 463 
Chicago, Milwaukee and St. Paul............. ganna hei! 626 
Chicago, Rock Island and Pacific........ ,....+++-- 1,381 336 
Chicagorand cAULON ses cc\seecisisrcislcleni-ierelastere Socoos0s 4) 228 
Chicago and North-western......sceseseesseseree 04,019 705 
limos Central, sacle ciesciects cists ciejeicctets's aiareectsvarerete 2,148 368 
Pacific Roads. 
INOLEN EEN GE ACILICH ates letetereisinielsivieieisteisinielsiclaistote/speteietale . «2,800 386 
NAO MMP ACE Corio vele oi ain cole ele[sielal=lvieloleteietelsiieteles aoe 4,482 500 
South-western Roads. 
Atchison, Topeka and Santa Fe.......sseeeeeevee ery 110 380 
MSSOUTT PACH Cretevercroieiereietepetelelevoloreloratete’ave/e\sisvetolerens . 1,346 288 
St. Louis and San Francisco.............- Boeononsa CAB 103 
Texas and Pacific..... aicieiccorelayalslererels elarcitiese veceeee eo 1,487 175 


The locomotive capacity of the country has increased with 
wonderful rapidity, the gains being not only in the number in 
use, but in the average working of many of the new locomo- 
tives. Their number is shown by the following figures, com- 
piled from reports in Poor’s Railway Manual: Number of 
locomotives belonging to railway companies in the United 
States in 1876, 15,618; in 1877, 15,911; in 1879, 17,084; in 1880, 
17,949; in 1881, 20,116; in 1882, 22,114; in 1883, 23,623; in 1884, 
24,587; in 1885, 25,937; in 1886, 26,415. The number made an- 
nually is considerably greater than the annual increase repre- 
sented by the above figures. One of the estimates of their 
average life is from fifteen to twenty years, and a considerable 
amount of new construction is required, annually, to supply 
substitutes for the old engines that are finally broke up. 

During the census year ending June 30th, 1880, the total 
number of locomotives reported was 17,412, and their geogra- 
phical distribution was as follows:— 


eae 
i b of loco- 
Geographical group fof ses 
I. Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, and Connecticut..... SSO ACDORID ARDS NAN aid Ado bs (fets 


Il. New York, Pennsylvania, Ohio, Michigan, Indiana, Mary- 
land, Delaware, New Jersey, and District of Columbia.... 

III. Virginia, West Virginia, Kentucky, Tennessee, Mississippi, 
Alabama, Georgia, Florida, North Carolina, and South 


8,886 


Carolina.......- gnaaoue eisa (tis ocors eataenalel= Mevobinsiertorer cts « Spanas Laie! 

IV. Illinois, Iowa, Wisconsin, Missouri, and Minnesota........ 3,496 

Y. Louisiana, Arkansas, and Indian Territory................ 82 
VI. Dakota, Nebraska, Kansas, Texas, New Mexico, Colorado, 
Wyoming, Montana, Idaho, Utah, Arizona, California, 

Nevada, Oregon, and Washington............. a side eateae aad 

TOL ee cae reciesene canes Re Bridie teres weet tele 


INCREASE OF CLASSES OF LOCOMOTIVES. 
In the earlier days of railroading the varieties of locomotives, 
as well as their number, were limited. Many of those in use 
were not designed for special service, being intended for pas- 
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senger as well as freight service, or for hauling mixed trains, 
made up in part of passenger cars and part of freight cars. 
Engines of the same class were usually employed in switching 
service. In the progress of development a variety of different 
requirements have arisen, each of which, on a number of lines, 
is of sufficient consequence to render it desirable and economi- 
cal that locomotives specially adapted to each of the various 
classes of work to be done should be procured, and new con- 
struction has, to a considerable extent, responded to this state 
of affairs. Onasmall farm the horse of all work alternately 
pulls the plow, the wagon, and the carriage, but in communi- 
ties where there are diversified demands for the equine race 
may be found the dwarfish pony, the gigantic draft horse, the 
average car horse, the serviceable carriage horse, the fast trotter, 
and the fleet racer. Similar advances have been made in con- 
nection with the introduction and extensive use of distinct 
varieties of locomotives, and about or soon after 1870 these 
diversifications began to materially increase. One of the direc- 
tions was in the construction of economical switching engines, 
in which service many locomotives are employed. Others were 
in the establishment of broad lines of distinction between pas- 
senger engines and freight engines; in improvements intended 
to have a special effect on the kinds or quantities of fuel used; 
in the various styles of passenger engines, with reference to 
speed or number of cars to be hauled, and in different classes 
of freight engines, with reference to the weight of trains, speed, 
grades, curves, nature of traffic, and variations in the charac- 
teristics of different divisions of many lines. Some manufac- 
turers haye made a specialty of light locomotives, and other 
establishments are engaged principally in making locomo- 
tives to be used in mines, hauling logs, &c. The net result of 
a response to the varied requirements is the production of 
many more kinds of locomotives, if allowance is made for the 
variations in size and capacity of different classes, than could 
formerly be procured. At the same time, there is a large 
amount of railway mileage in the United States on which 
traffic is so light that it is a matter of comparatively small 
importance whether engines of more than one class should be 


used on it, and its requirements may presumably be best served 
by locomotives of the “ American” type, intended either for 
freight or passenger service, or for hauling mixed trains. 

An indication of the extent to which varieties of locomotives 
have been introduced is furnished by the fact that the catalogue 
of the Baldwin Locomotive Works in 1881 illustrates and de- 
scribes the following classes, of which a number of different 
sizes, amounting in the aggregate to more than five hundred, 
could be procured, viz.: Light passenger locomotives, “ Ameri- 
can” type; passenger and freight locomotives, “American” 
type; fast passenger locomotives; freight and mixed traffic loco- 
motives, “10-wheeled” type; light freight locomotives, “ mogul” 
type; freight locomotives, “mogul” type; freight locomotives, 
“consolidation” type; switching locomotives, 4-wheels-con- 
nected; switching or local service locomotives, 4-wheels-con-. 
nected, and leading pony truck; switching or local service loco- 
motives, “Forney” type, 4-wheels-connected, and trailing pony 
truck; switching or local service locomotives, “ double-ender” 
type; local passenger locomotives, “double-ender” type; switch- 
ing or freight locomotives, 6-wheels-connected; switching or 
freight locomotives, 6-wheels-connected, and trailing pony truck; 
switching or freight locomotives, 6-wheels-connected, and trail- 
ing 4-wheeled truck; inclosed switching locomotives. 

For general railway purposes the leading classifications are 
passenger locomotives, freight locomotives, and switching en- 
gines. A French engineer of motive power, who visited the 
United States in 1885, for the purpose of investigating the loco- 
motive service of this country, reported that “each company 
has four principal types, one with two axles coupled for pas- 
senger trains, one with three axles connected for light freight 
trains, one with four axles connected for heavy freight trains, 
and one for switching. These types do not differ greatly on 
different roads, and a great many parts are common to all the 
types, considerably reducing the number of spare pieces to be 
kept in stock.” This general rule is subject to the qualification 
that some companies have more and some less than four prin- 
cipal types, and the relative number of engines of the Ameri- 
can type has been rapidly decreasing during late years. 


INCREASED SIZE AND CAPACITY OF FREIGHT LOCOMOTIVES. 


A NOTICEABLE feature of the modern transportation de- 

velopment of this country is a much more rapid increase 
in the number of freight cars than in the number of passenger 
cars. 

There was also, necessarily, a much more rapid increase of 
the requirements for additional motive power for moving 
freight, than of the demands for additional passenger locomo- 
tives. One of the outgrowths of the prevailing needs was a 
great increase in the capacity of many of the new freight 
locomotives, as well as in their number, 

A vital change promoted by the use of the engines of in- 
creased size and capacity hinged on the fact that the useful effect 
of the labors of locomotive engineers and firemen employed was 
greatly increased, sometimes to the extent of from fifty to more 
than one hundred per cent., and there was a notable gain in 
the weight of the average train load moved without a material 
additional expense for labor being incurred. 

The nature of such gains is forcibly described in the following 
extract from remarks made by O. Chanute at a meeting of the 
American Society of Civil Engineers held in January, 1883:— 

“The practice on the Erie road makes it very clear and ap- 
parent that the heavy engines are the economical ones to use. 
In 1874 the average train upon the Erie Railway was about 
twenty-two cars. The road was then mainly equipped with 
‘American’ engines of eight wheels (of which four are drivers) 
on the various divisions. On the Buffalo division and on the 
Western division the average load was from 17 to 19 cars, and 
the average train load, including the empties, was, I think 
about 106 tons. In 1876 the road began to put on the consol. 


dation engines. These were carefully limited to an average of 
11,000 pounds per wheel, which was somewhat less than the 
weight then existing upon the ‘American’ engine. And I 
would say with regard to the wear of rails that we have not 
yet been able to detect any more wear from the wheels of 
those consolidation engines than from the ‘American’ engines 
which they displaced. The effect of putting these engines has 
been, I believe, to increase the average train to about 38 cars, 
and the freight per train to about 228 tons instead of 106 tons. 
There were, at the beginning, some difficulties apprehended, 
chiefly from the breaking of trains in two, the pulling out of 
draw-heads, breaking of links and pins, and similar accidents 
likely to detain the traffic. It was, therefore, determined to 
change and to increase the strength of the draw attachments 
to the car. A stronger draw-head spring was substituted. The 
draw-head arms were more firmly fastened to the main-sills of 
the car, the draw-head was increased in strength, the pin and 
the link were also increased in size, and then pains were taken 
to prevent, as far as possible, the breaking of trains in two, 
which, railroad men all know, causes the largest number of 
minor accidents occurring on railroads. These precautions 
were found to produce an entire success, and although the 
trains were about double the former length, the accidents were 
actually diminished in number; and not only was the useful 
train load increased, but the expenses of doing the freight 
traffic were diminished from 0.958 cents a ton a mile to 0.526 
cents a ton a mile, which latter cost the Operating accounts 
show for last year.” 


The increase of the average train load which occurred on the 
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Erie railroad was fully equaled by corresponding developments 
on a number of other lines. Elaborate statistics bearing on 
this subject bave been published, and they afford one of the 
most important indications of the extent to which economy of 
movement has been promoted, as it costs comparatively little. 
more to move a heavy train than a light one. A condensed 
statement of the results on a few typical lines will illustrate an 
extensive movement:— 
AVERAGE TRAIN LOAD IN TONS. 
In 1875. In 1880. In 1885. 


Lake Shore and Michigan Southern......., ...... 168 252 254 
New: ork Central.) sceanieeenen een Bahan oes ucts s 169 219 204 
New York, Lake Erie and Western.............-. 184. .. 241 227 
PEND SY VATaaa ccc ieee eins a eicieatc oicsSoieianiseuie 5 128 184 209 
Boston and Albany........ BOR ait siararsiticiciste'siaipisicgcs 82 97 109 
Delaware, Lackawanna and Western.............- 83 ae 107 
Pittsburgh, Fort Wayne and Chicago............. 96 125 138 
Pittsburgh, Cincinnati and St. Louis.............. 98 166 182 
Whicagoand A ltonte Seeavenoec cons ae ea eee 2k 177 184 


One of the advantages claimed for heavy modern freight en- 
gines is that their construction has been simplified, so that, in 
comparison with former practice, they need fewer repairs, being 
kept more steadily at work, and losing less time in shops. 


THE LARGEST AND MOST POWERFUL LOCOMOTIVES 


ever built in this country up to 1885 were “El Gobenador,” 
constructed by the Central Pacific Railroad at its shops at 
Sacramento, California, under the direction of Mr. A.J. Stevens, 
general master mechanic of the Central Pacific, for service on 
the Sierra Nevada mountains, and Decapod, or 12-wheeled 
locomotives, built at the Baldwin works, one of which was for 
the Dom Pedro II Railroad of Brazil, and another for the 
Northern Pacific, for service on one of its mountain divisions: 
It was believed, in 1884, that the El Gobenador was the most 


powerful locomotive ever built up to that time in the world. 
Its leading dimensions were as follows:— 
Diameteriof cylinders. sn. 2c cssw ese 08's sa 00.0 0's oes oe 00% 21 inches, 
RENO Re Ate Ce VATA TS eororg cians cies ain sia, aes) pre we eis imiace nS 36 inches. 
Diameter of driving-wheels............. ae alerern eaters 57 inches. 
Drivang=wheel DASE. easclersc.cisrsilsls svlalcie.o.e'eislelew estates 19 feet 7 inches. 
Total length, engine and tender.............ssseese0s 65 feet 5 inches, 
Total weight of engine, ready for service..........000+ 146,000 pounds. 
Weight of tender, without coal or water..........-... 50,650 pounds. 
Weight of water in tank (3,600 gallons)..............- 30,000 pounds. 
DVN EN ENE Oe neOT tesa eis terse s nis ial eiels nis)al¢icss eleip(s 0,010 0)\sir 3/5. 10,000 pounds. 
Total weight, engine and tender, fully equipped....... 226,650 pounds. 
IVY ERIS DOM CORY ORS ie ers ofejols e'sistars lo aipisir l= 10s + sise sie ajeisie ala" 128,000 pounds. 
The following are the principal dimensions of the Decapod 
locomotive built in 1885 for the Dom Pedro II Railroad of 


Brazil:— 
Actual weight, in working order, exclusive of 


TAC OU Peel sia ole 4 mys 's a slo Sis/s10 s\sia. shale aie: 0,0'%ini¥ sien. 144,000 pounds. 
Actual weight on driving-wheels...... .........+ 128,000 pounds. 
Estimated weight of tender, including fuel and 

VAP e cteseteeto tte ciotstcte's, ata = sio,e.cse slwls;s cisio ausibincere erele(e 80,000 pounds. 
Estimated weight of locomotive and tender, in 

WOPKIN SOLE A. cijasiccicsis. vasinccdvicceuue Stale sient 224,000 pounds. 
Cylinders iiss <:cjstearslelalare => sie oe ciel o/s lis pialeshave) sofa «8 22X26 inches. 
Driving-wheels, five pairs coupled..........+e+.0. 45 inches diameter. 
Totalipwiheel- DASE ra. .0/21cideleisie a) asia) ojeinieivjo= elsipia'e-« 24 feet 4 inches. 
Driving wheel-base.....-secsere-socccecseces cooee 17 feet O inches. 
Rigid wheel-base..........ssescseevcceseccereree 12 feet 8 inches. 
Boiler Of trons f INC TICK ic. sie conc csscecene 64 inches diameter. 
Height of centre line of boiler above rail.......... 7 feet. 
1 bree ste). © ego AoCOoE tae 10 feet 1 inch long by 393 inches wide inside. 
Wloleyec ha aneBne 268 in number, 2 inches diameter, 12 feet 9} inches long. 
Heating surface of fire-bOX.......sesesereeceseeee 160 square feet. 
Heating surface of flueS.......-..seseeesesereeees 1,783 square feet. 
Total heating sUrface.......ceeseseceecsecsreevees 1,943 square feet. 
Tank capacity......-+secerseccccccecccececceerecs 3,500 gallons. 


MOGUL AND CONSOLIDATION LOCOMOTIVES 


had been manufactured before 1870, but there was a light de- 
mand for them for some years, as they were originally devised 
to meet special exigencies arising in the anthracite coal regions 
of Pennsylvania, but about the middle of the eighth decade 
their numbers increased materially, and a few years later, 
especially after 1880, their increase became rapid. 


During a portion of the eighth decade, and since that time, 
to a considerable extent, the views of a number of experts in re- 


lation to the respective merits of mogul and consolidation en- 
gines, with reference to their applicability to particular lines, on 
which powerful freight locomotives were considered desirable 
differed materially, some preferring the former and some the 
latter, but a decided preference for one of these types has been 
manifested in many quarters, and it is to the performances of 
these locomotives, especially those of the consolidation type, 
with its various modifications, perhaps, more than to any other 
single influence, except the introduction of steel rails, that this 
country and the world are indebted for the establishment of the 
cheapest known system of overland freight movement. 

Of the most powerful of modern American locomotives, it 
has recently been stated that they could convert 3,000 gallons 
of water into steam in an hour. 

The catalogue of the Baldwin Locomotive Works for 1881 
describes four sizes of locomotives of the mogul type which had 
a capacity of hauling on a level, respectively, loads, of cars and 
lading, of 1,740, 1,835, 1,920, and 2,000 tons of 2,240 pounds. 
The heaviest of these locomotives could haul a load of 880 tons 
on a grade per mile of 26.4 feet; 520 tons on a grade of 52.8 feet; 
860 tons on a grade of 79.2 feet; 270 tons on a grade of 105.6 
feet; 215 tons on a grade of 182 feet, and 170 tons on a grade of 
158.4 feet. 

Two freight locomotives of the consolidation type had a 
capacity of hauling on a level, respectively, loads of 2,560 and 
2,740 tons of 2,240 pounds. The heaviest of these could haul 
1,205 tons on a grade per mile of 26.4 feet; 720 tons on a grade 
of 52.8 feet; 495 tons on a grade of 495 feet; 370 tons on a grade 
of 105.6 feet; 290 tons on a grade of 182 feet, and 235 tons on a 
grade of 158.4 feet. 

Detailed reports of actual performances of engines of the 
classes referred to, furnished by railway officials in various sec- 
tions of the country, are published, which substantially show 
that the capacity claimed is not exaggerated. In one instance 
mention is made of a train consisting of 100 cars, weighing 2,201 
tons of 2,240 pounds each, including the weight of engine, tender, 
and fuel, hauled over a road, containing a number of sharp 
curves, by a consolidation engine. Sundry other statements 
furnish evidence of corresponding capacity in ascending steep 
grades. 

Of the performances of the heaviest locomotive of the con- 
solidation type, built at the Baldwin Locomotive Works pre- 
vious to 1881, constructed for an extension of the Atchison, To- 
peka and Santa Fe, the catalogue says: “This locomotive was 
built for working a temporary switchback track (used during 
the construction of a tunnel) crossing the Rocky mountains, 
with maximum grades of 6in 100. Over these grades the en- 
gine hauled its loaded tender (40,000 pounds) and 9 loaded cars 
(each 48,000 pounds); total load, exclusive of its own weight, 
541,000 pounds. On a grade of 2 per cent. it hauled a train 
weighing 965,000 pounds, and on one of 3} per cent., 517,000 
pounds. Curves of 16 degrees occurred on the switchback 
track, but not in combination with the 6 per cent. grade.” 

Of the performances of consolidation engines on portions of 
the Pennsylvania system, Mr. Dredge, writing for Engineering 
in 1876, said:— 

“The type of engine we have been describing does some very 
heavy work on the Pennsylvania Railroad. Thus on the Phila- 
delphia and Columbia division, where the maximum grade 
going eastward is 40 feet to the mile, or 1 in 132, the load, 
taken at a speed of 15 miles per hour, consists of a train of 35 
loaded cars weighing 735 tons, exclusive of the engine; while 
going westward over the same division, a maximum grade of 
49 feet per mile, or 1 in 107.8 to be surmounted, and the load 
is then 30 loaded cars weighing 630 tons. The consumption of 
fuel on this part of the road averages 4.2 pounds per mile per 
car hauled. On the Columbia and Harrisburg division there is 
a short grade of 80 feet per mile, or 1 in 176 going eastward, 
and a short grade of 87 feet per mile or 1 in 142.7 going west- 
ward, and on this section the loads in the two directions are 
70 cars weighing 1,470 tons, and 65 cars weighing 1,365 tons 
respectively, the consumption of fuel averaging 2.7 pounds per 
car mile. On the Erie and Langdon’s division the maximum 
gradient going eastward is 71 feet per mile, or 1 in 74.4, and up 
this gradient the engines haul 24 loaded cars weighing 504 tons, 
On the Renovo and Jersey Shore section going eastward there 
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is a gradient of 26 feet per mile, or 1 in 203 for about four miles, 
the remainder of the line being practically level, and on this 
division the load for the engines consists of 80 loaded cars 
weighing 1,680 tons, with a consumption of 2.7 per car per 
mile. Finally, on the Susquehanna, division, which is about 
level, the load going eastward consists of 85 loaded cars weigh- 
ing 1,785 tons, this load being frequently taken at a speed of 
25 miles per hour, and the fuel consumption being 2.5 pounds 
per car per mile. These performances are of much interest, 
the loads being unlike anything hauled in England.” 

At a later period improved types of consolidation engines 
were built for the service of the Pennsylvania Railroad, prin- 
cipally at its own shops at Altoona, which possessed consider- 
ably greater power than the engines referred to above. 

A good illustration of the prevailing modern tendencies is 
furnished by the following details of this change in the type of 
consolidation engines used on the Pennsylvania Railroad, which 
was made in 1886, the first of the new sample engines having 
been made at the Altoona shops in 1885. 

The consolidation locomotive of 1876, designated class I, was 
the heaviest standard freight locomotive used on the road at 
that time and for some years later. The new class, adopted in 
1886, is designated class R. Some of the most notable changes 
in weight and general dimensions, which presumably represent 
corresponding changes in power or effectiveness, were as fol- 
lows:— 


Class I, 1876. Class R, 1886, 
Total weight of locomotive in working 
ONG Olen rteraise srarelsieveraieneietisisiele si siciele sievene 91,640 lbs. 114,625 lbs. 
Total weight on driving-wheels......... 79,400 lbs. 100,600 Ibs. 
Number cf tubes in boiler.........+..+. 138 183 
Total heating surface........e.e++.se0e- 1,258 sq. ft. 1,731 sq. ft. 
Weight of tender, loaded..............6 55,760 lbs. 57,800 lbs. 


The water capacity of the tank of the tender of each engine 
is 3,000 gallons, and the coal capacity of the tender or fuel-bin 
of each is 8,000 pounds. The gains, in effectiveness, in addi- 
tion to weight, &c., include a higher boiler pressure. 


THE RELATIVE POWER OF LEADING TYPICAL LOCOMOTIVES, 


as shown by the maximum working loads in tons of 2,000 
pounds on a level road, uncomplicated by curvature or fluctua- 
tions of velocity, has been estimated as follows: American light, 
1,198 tons; American standard, 1,442 tons; light 10-wheeled loco- 
motives, 1,690 tons; average 10-wheeled and light mogul, 1,936 
tons; standard 10-wheeled and heavy mogul, 2,183 tons; light 
consolidation locomotives, 2,480 tons; average consolidation en- 
gines, 2,675 tons; standard heavy consolidation engines, 2,920 
tons; extra heavy mastodon locomotives, 3,163 tons. 

The capacity diminishes with an increase of grade, until even 
the heaviest of the locomotives can haul comparatively light 
loads over some of the heavy mountain grades of this country. 
The standard load of freight varies greatly on different roads, 
and on different divisions of the same road, if there is a marked 
variation in the characteristics of its divisions. One of the | 
highest achievements of the ninth decade, on favorable grades, | 
is to haul standard loads of about 1,500 tons, or 3,000,000 pounds | 
of freight, exclusive of weight of engine, tender, and cars, and 
standard loads vary from these figures downward to a few hun- 
dred tons. 


ECONOMIC EFFECT OF SUBSTITUTION OF HEAVY FOR LIGHT ENGINES. 
The proceedings of tbe road masters’ meeting of the Atlantic 


and Great Western, held at Meadville, Pennsylvania, on No- 
vember 14th, 1878, embrace a statement of the advantages that 
road would derive from the substitution of mogul and consoli- 
dation locomotives for lighter engines, presented in a series of 
questions and answers by Charles Latimer, chief engineer, 
which include the following:— 

“Q, How many common engines do we now use? 

. Upwards of one hundred. 

. How many moguls will do the same work? 

, Two-thirds of one hundred, or sixty-seven. 

. How many consolidations will do the same work? 

. 422 of one hundred, or fifty-five. 

. How many engines will we thus save? 

. Thirty-three engines by using moguls, or forty-five engines 
by using consolidations. 

Q. What amount of money would thus be saved in capital 
invested? 

A. 100 engines of present type at $7,500 each, cost $750,000; 
67 engines of mogul type at $8,100 each, cost $542,700; 55 en- 
gines of consolidation type at $9,750 each, cost $536,250; saving 
by using moguls, $207,300; saving by using consolidations, 
$213,750. f 
. What amount would be saved in engine repairs? 

. $51,755 annually. 

What amount would be saved in train wages? 

. $144,940. 

. What amount would be saved in fuel and oil? 

. $46,756. 

. Since fewer engines will be used and less weight in the 
aggregate pass over the line, how much would be saved in 
maintenance of way? 

A. $51,726. 

Q. How much would be saved in engine houses? 

A. Only from one-half to two-thirds of the present amount 
of room will be required.” 


POPOPOP 


OPOrPoro 


CONTINUED USE OF MANY OLD-STYLE LOCOMOTIVES. 


As locomotives are wonderfully durable machines, in view of 
the large amount of hard service they perform, a change in the 
character of the engines used on any road can only be made 
gradually, old types continuing in service until they are worn 
out, and new types being purchased or manufactured only 
when replacements or additions to equipment become neces- 
sary. The life of a locomotive may be greatly prolonged by 
limiting the amount of its annual service, and in a few excep- 
tional cases their existence as working machines extended over 
a period of about half a century. Longevity from twenty to 
thirty years is not uncommon, but in the best modern practice 
a considerable percentage of locomotives are condemned before 
they reach their fifteenth year. Ofsome of the old locomotives 
which are still in comparatively good condition it is reported 
that they are too light to be efficient in hauling the heavy trains 
now handled on the roads to which they belong, and a number 
of companies have manifested a disposition to hasten the sub- 
stitution of relatively heavy for light engines as much as pos- 
sible. Meanwhile much of the freight service of the present 
day is done by engines made during the eighth decade, or be- 
fore that time, when some of the conditions which now favor 
and demand relatively heavy and powerful locomotives did 
not exist. 


INCREASED SPEED OF PASSENGER LOCOMOTIVES. 


ie ners oer more attention was formerly paid to the 
improvement of freight locomotives than to material 
changes in the construction of passenger locomotives. Slight 
modifications of the American type of engines supplied for 
more than a score of years the requirements of nearly all com- 
panies. Shortly before the beginning of the ninth decade, 
however, and to an increasing extent since that time, demands 
became urgent for passenger locomotives which could draw 


comparatively heavy loads at higher rates of speed than had 
previously beencommon. Exceptionally energetic efforts were 
made to increase the speed of passenger locomotives running 
on the roads between New York and Philadelphia, Philadelphia 
and Washington, New York and Buffalo, Buffalo and Chicago, 
and some New England roads, as well as on railways of a few 
other sections. 

One of the results of these efforts was the construction of a 
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number of notable styles of locomotives, for each of which a 
speed of at least sixty miles per hour, under favorable condi- 
tions, is claimed, with ability to make considerably faster time 
for short distances, under exceptionally favorable circumstances. 

Some of the most important of these improvements are 
represented by new or modified types of passenger locomotives 
manufactured at the Altoona shops for service on various por- 
tions of the Pennsylvania Railroad system; at the Baldwin 
works or Reading shops for the Bound Brook route; engines 
made for service on the New York Central and Hudson River; 
engines made at the Rogers works for the New York, West 
Shore and Buffalo; engines made at the Rhode Island Loco- 
motive Works for service on the New York, Providence and 
Boston road; and the Strong locomotive made at the Lehigh 
Valley shops. 

It is obvious that there is a great difference in the possible 
performances of a locomotive under the most favorable condi- 
tions, and the speed that can be maintained with sufficient 
steadiness to furnish a basis for regularschedules. On portions 
of all American roads of considerable length there are serious 
obstacles to be encountered, such as those arising from heavy 
grades, sharp curves, weak bridges, defective track, or grade 
crossings, which make it easy to traverse some sections more 
rapidly than others; and unpropitious weather or crowded con- 
dition of tracks materially increase the obstacles to high speed 
along entire lines. Therefore, locomotives that maintain with 
approximate regularity any given schedule time could do 
much better under exceptionably favorable circumstances. 


RECORDS OF AVERAGE DAILY PERFORMANCES 


include the following: The Railroad Gazette, of February 11th, 
1887, says:— 

“The fastest train on the New York Central runs from New 
York to Buffalo, 440 miles, in 10 hours and 45 minutes, or at 
the rate of 40.93 miles per hour. This can be done because 
the grades are remarkably favorable, and the stopping stations 
average no less than 110 miles apart. The Pennsylvania runs 
the limited express from Jersey City to Pittsburgh, 443 miles, 
in 11 hours 17 minutes, corresponding to a speed of 39.27 miles 
per hour, the average distance between stoppages being 1103 
miles. The speed is fully 14 miles slower than on the New 
York Central, showing the effects of the more unfavorable 
grades and curves. On a straighter track, the Pennsylvania 
attains a considerably higher speed, the fastest train between 
Jersey City and Washington covering the distance, 226.7 miles, 
in 5 hours 2 minutes, which gives a speed of 45.04 miles per 
hour. The distance from New York to Boston by the Boston 
and Albany route is 234 miles, and notwithstanding the keen 
competition and great through travel, the speed is only 39 
miles per hour by the fastest train on this route, which covers 
the distance in 6 hours. 

The fastest run in regular work between any two stopping 
points give a speed of slightly over 53 miles per hour. Higher 
rates.of speed have been obtained when making up time, but 
at present the average speed while in motion seems to be con- 
siderably under 60 miles per hour. Many trains doubtless fully 
attain that speed on a large portion of the run, but the time 
occupied in getting up speed after starting and slackening 
before stopping reduces the average speed to about 53 miles 
per hour.” 

A number of accounts of notable performances of locomo- 
tives over considerable distances have appeared. Detailed re- 
ports were published of a 


FAST RUN MADE ON THE NEW YORK, WEST SHORE AND BUFFALO, 


on July 10th, 1885, which was claimed to be the fastest run, for 
the distance, ever made up to that time in this country. W. 
W. Wheatley, chief train dispatcher, in describing it, said:— 

“Several miles were made in 43 seconds, while the greater 
part of the run was made at a speed averaging 45 to 48 seconds 
per mile. This is at the rate of 70 to 83 miles per hour. If 
you will analyze the run, you will be surprised to find that their 
assertions must be true, and that the speed was maintained 
throughout the whole of the run. Please note the run from 
East Buffalo to Genesee Junction, 61 miles. Starting from a 
dead stop at East Buffalo, they came to a stop at Genesee 
Junction within exactly 56 minutes. 
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The run from Alabama to Genesee Junction, 86.38 miles, was 
made in precisely 30 minutes. 

The run‘from East Buffalo to Newark, 93.4 miles, was made 
in 97 minutes. There are two stoppages to be deducted from 
this, one of 7 minutes at Genesee Junction for water and oiling 
engine, and a full stop at Red Creek for the New York, Lake 
Erie and Western grade crossing, for which we deduct 2 min- 
utes, making the actual running time 88 minutes. 

At Newark the train stopped 9 minutes to change engines. 

The conditions are not so favorable for fast running east of 
Newark as west, but the distance from Newark to Frankfort 
was covered in 134 minutes; distance, 108.3 miles. There were 
six stoppages in this distance, aggregating a delay of 17 minutes, 
which makes the actual running time 117 minutes. 

The whole run from East Buffalo to Frankfort, 202 miles, 
was made in 4 hours, or 240 minutes. Deducting total deten- 
tions of 35 minutes, the actual running time was 205 minutes.” 

The train was composed of an engine and tender, a baggage 
car, and the official cars, having an aggregate weight of 155 
tons, a little more than one-half of which consisted of the weight 
of the engine and tender. The engine used on the north end 
of the division was a class A anthracite locomotive, weighing 
96,000 pounds, which increased the weight given above to the 
extent of 1,500, while on the other portion of the run a class B 
bituminous coal engine, weighing 94,500 pounds, was used. 
The weight of the tender, with two-thirds load of coal and 
water, was 62,800 pounds. These engines were of a type de- 
signed by the late Howard Fry for the West Shore, and made 
at the Rogers Locomotive Works. One of such engines, which 
was on exhibition at the Chicago Exposition of Railway Ap- 
pliances in 1883, attracted much attention there, and was re- 
garded by some observers as an embodiment of all the latest 
improvements. 


FAST RUN ON THE NEW YORK CENTRAL. 


Of a remarkable run made at a later date on the New York 
Central the New York Sun, in an article printed in November, 
1887, says:— 

“The heaviest engines that go over the New York Central 
road weigh 74 tons. This includes the tender. Mr. Buchanan, 
the superintendent of motive power, says the largest wheels he 
is now putting on are 5 feet 8 inches. Six-feet drivers were 
used, but the reduction was made to get more power. 

Mr. Buchanan was asked if it is possible to make a mile in 
88 seconds. He said that depended upon all the conditions 
being exactly right. He said he had made, in observation loco- 
motive 522, three miles in succession in 40, 41, and 42 seconds 
respectively. The following schedule was given as the fastest 
time ever made for the distance, 149 miles in 186 minutes. It 
is the running time made by newspaper special train No. 11, 
between Syracuse and Buffalo, on August 8th, 1886, drawn by 
engine 541; John W. Cool, engineer:— 


Inter- Time Rate of 
mediate between speed 
distance. stations. per hour. 

Syfacukeerncmeee nse ue Wisi sleiei slolalels efs/oielo/o insist ae S08 astos 

Oswego Junction.........+. ajareze arevererteia(ee 3.00 3.30 54.54 
WRN hsarpodeubadeaaticdatbem sausage 6.34 6.00 63.40 
RD OUCHIIM sere ulersleisielse cele viercts cleo tists sinters ene ti 7.00 66.08 
W Gedsport. cieate bole otiots sis ate clare sutsisiere Snorer 4,34 3.50 74,40 
POrbLBy LOM. sisfes's cleeisicr cele vierels sivteclavestele 2.37 3.00 67.40 
SA VATAAI sevstas oalcre lets oirioidavaielgietciawie ee nae 7.00 6.15 68.29 
OVY.GG: is we a'sicio'o ales sino in eteyeisn ees saxsieies clare 6.20 5.25 70.85 
WYOMS e's. va cisis, cas naiainte shistjetnis.ecktetuniwsinesse 7.37 6.50 68.03 
PALIN YER ss vie «isles 65 2.c¥e ale (e<)0) <ials Sis Demise 12.51 10.45 71.82 
MAIN POLE. s12/01<1010ra\a1eis aie '0 *Sauadeas Sheaves 12.80 10.25 74.93 
PROCNEStOL a elauica sai eisieics clei aieveisi aes 10.09 9.00 67.27 

Rochester (stopped for water). 
GOLA ALIA. stars ciccs sleisk alee loleoiaicte eres ainers 6.16 5.35 69.08 
Bergen.....cccccscwcs SS DAS Gane etka 11.55 9.40 73.72 
Byron.....+. SOC OCOD RU es CUNO 0000050 «hele 6.55 70.72 
SALA VARs siete Nipleipi<ieia ailciaeineists sisi) avmaie Wi sleete 6.59 7.50 52.72 
OFIPEOM GEIS cave, sists sis.os seca pee p.ee.os on eeiate OGs0) 13.30 71.14 
AP HUTICS VLLO stelofareiefatsi=isiaiersie alioleipl <inisfuiola= 61S 39.69 8.30 69.32 
Buf Alo (HUSUY CCL) aioe: s o.01v1610 6 elas o1sss's sicreleieie 10.59 12.00 52.95 
There was a slow up at Batavia. 

Average speed, Syracuse to Rochester...........seseseecseveees 67.27 
Average speed, Rochester to Buffalo..............4. riche dsc 63.72 
Average speed, Syracuse to Buffalo...........s.eeceeeeeececees 65.60 


The standard passenger locomotives on the New York Cen: 
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tral and Hudson River Railroad in use about 1884, known then 
as class A, were intended for the use of bituminous coal as a 
fuel, and had exceptionally effective smoke-preventing devices. 
They represented the most advanced developments of the de- 
signs of Mr. Buchanan, superintendent of motive power on 
that road, at that time. A description published in the Ameri- 
can Journal of Railway Appliances includes the following 
statements:— 

“The engine has cylinders 1724 inches, and the driving 
wheels are 70 inches diameter outside of tires, the tires being 
34 inches diameter. The boiler is designed to carry steam at 
145 pounds pressure. With a mean effective pressure of 120 
pounds, the engine is capable of exerting a force of 11,890 
pounds to turn the drivers. As the total weight of the engine 
in working order is 82,760 pounds, and as 52,160 pounds rest 
on the driving wheels, the whole force stated may be used in 
starting a train without trouble from slipping. 

Throughout the whole of the parts of engine and boilers in- 
dications are everywhere apparent of well-considered designing 
and painstaking development of details. Ample wearing sur- 
face is provided for all the rubbing parts. A liberal margin of 
strength is given to all parts subjected to working strains, yet 
the material is judiciously placed to secure as much lightness 
as possible consistent with the required strength, and all parts 
are put together in snch a way that they can easily be taken 
apart for repairs, or reached when repairs are necessary. This 
is a very important feature, and one that has very great in- 
fluence on the cost of repairs when an engine is in service; 
and it is also a matter which is too often neglected by locomo- 
tive designers. 

The valve motion is of the ordinary shifting-link type, and 
it is designed so that the distribution of steam is remarkably 
uniform from full stroke up to 6 inches cut-off. The steam 
ports are 1}X15} inches, and the exhaust port is 23 inches 
wide. The valves have } outside and ~,-inch inside lap, set 
with + lead in full gear, and the greatest valve travel is 5 
inches, being equal to the throw of eccentric. The main con- 
necting rod is 7 feet 9 inches long, the length of the eccentric 
rods is 47$ inches, and the links are slotted to a radius of 633 
inches. Strap ends are used on connecting and side rods. A 
plain steel cross-head working in four-bar guides is employed. 
The centres of the cylinders are 6 feet 1 inch apart, and the 
driving wheels tram 8 feet 6 inches between axle centres, that 
length of side rods being required. The driving-axle journals 
are 7 inches diameter and 8 inches long, the main crank-pin 
bearings are 4X4 inches, and the side rod bearings 3}x38} 
inches. 

But the most noteworthy parts of this locomotive are the 
boiler and fire-box. This combination of boiler and fire-box 
can hardly be regarded as a novelty, for the pattern has been 
in use for several years, but its features and performance are 
not nearly so well known as they deserve to be. The boiler is 
of the wagon-top variety, being 50 inches diameter at the 
smallest ring, and the wagon top is raised 11 inches. Iron 
%-inch thick is used throughout the shell, the horizontal seams 
have a single lap welt and are double riveted, and the circum- 
ferential seams have single lap, single riveted. There are 198 
steel tubes 2 inches diameter and 11 feet 8 inches long. 

The inside fire-box is of steel, the side, front, and back sheets 
being 7-inch thick, the crown sheet 3-inch thick, and the tube 
plates 3-inch thick. Beginning at a point in the front sheet of 
the fire-box, level with the bottom of the barrel of the boiler 
a water table passes diagonally across the fire-box to a point 
above the fire-box door, dividing the fire-box into two parts. The 
only communication between the part of the fire-box where the 
grates are, and the part connecting with the tubes, is an oval 
opening resembling an ordinary fire-door, which is made in the 
middle of the water table. Through this opening all the gases of 
combustion must pass in their way to the tubes, and the upper 
portion of the fire-box acts as a combustion chamber to complete 
the chemical combination of the products of the fire. This 
arrangement in itself is a good smoke-preventing device, for it 
tends to promote the admixture of the gases which results in 
the perfect combustion that produces no smoke, but Mr. 
Buchanan has added special means for supplying air above 
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the fire, which makes this fire-vox phenomenal for the manner 
in which it burns the softest bituminous coal without producing 
smoke. Superheated steam is used to induce jets of air upon 
the fire through four openings made in the front and four in 
the back of the fire-box. Steam is led from the dome through 
an iron pipe which passes inside the fire-box to a coil which 
rests on top of the water table. Here the steam is superheated 
and afterward passes on to the jets mentioned. These jets act 
as air injectors, and propel a considerable volume of air into 
the fire-box, imparting to it a portion of the heat of the super- 
heated steam, thereby tending to keep up the temperature of 
the fire-box. 

The crown sheet is stayed with girder stays. There are 18 
square feet of grate area, the heating surface of the fire-box is 
153.12 square feet, heating surface of tubes 1,200 square feet, 
the total heating surface being 1,353.12 square feet. 

The engine has an extended front end and open stack; this, 
in combination with the style of fire-box, providing a thorough 
preventive against spark throwing. The base of the smoke 
stack is conical, and the exhaust pipes are brought up and 
come together gradually, ending in a single nozzle 4$ inches 
diameter. Mr. Buchanan believes that the single nozzle ,ex- 
hausting the steam centrally into a conical-shaped stack, acts 
like an ejector in inducing draft, and that the required draft 
can be maintained in this way with a comparatively low speed 
of exhaust steam, which means light back pressure in the 
cylinders.” 


FAST RUNS ON THE PENNSYLVANIA. 


In regard to exceptionally fast runs on portions of the Penn- 
sylvania Railroad system, an article was published in the Phila- 
delphia Record, of August 4th, 1882, which credited to Edward 
Osmond, locomotive engineer, the statement that he had run 
locomotive 724, an anthracite engine, between New York and 
Philadelphia in 93 minutes, stopping four times on signals, 
which, allowing 1} minutes for each stop, would leave the 
actual running time 87 minutes. 

An article published in the Philadelphia Times in June, 1886, 
says:— 

“Lew Silence is one of the veteran passenger conductors on 
the New York division of the Pennsylvania Railroad. His 
name suits him, too. He seldom talks. He runs the 7.30 
train to New York every morning. Yesterday he pulled a 
little note book out of his pocket, and, turning to June 18th, 
said: ‘I made that memorandum 6 years ago. That was the 
fastest run ever made on the New York division of the Penn- 
sylvania Railroad from Philadelphia to New York, 92 miles in 
93 minutes. The train made three stops and seven slow-ups. 
There! was only one car and an engine. The car was filled 
with passengers from the west, and I ran the train. There had 
been a storm up in the state the night before, and on the Mid- 
dle division of the main line, between Harrisburg and Altoona, 
a big tree blew across the track. I think it wasin the Lewiston 
Narrows. The fast line, as the train was called, was 4 hours 
and 21 minutes late when it got to Philadelphia. I got orders 
to take those passengers to New York as quick as an engine 
could pull a car. The whole road was cleared for my train. 
We went.so fast that telegraph poles looked like toothpicks, 
and houses looked like soap boxes. One mile was made in 46 
seconds, another mile in 47 seconds, and a third mile in 49 
seconds. When we went down the hill at Menlo Park we 
traveled 3 miles at the rate of 78 miles an hour around curves 
and on the straight track. Ifa man had put his head out of a 
window he would have lost his breath. That’s the history of 
the fastest run ever made on the New York division. I’ve been 
on some pretty fast trains, but that beat them all. I often see 
stories in the newspapers about fast runs made on western 
roads, but when you come to ride 92 miles in 93 minutes, 
through a thickly-settled country like that between this city 
and New York, why, it’s fast riding, because an engineer has to 
slow up going through every big town. Still, we went through 
Elizabeth that day running 58 miles an hour.’” 

The following specifications of a standard Pennsylvania Rail- 
road class K passenger engine, with tender, were published a 
few years ago:— 
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Specifications for Standard P. R. R. Class * K,”" Passenger Engine, with 


Tender. 
Gauge..... eieYefoleteksYaiatuio] al s'e:8/6.;8i6]816/4\<a/eve:s/si0.0 pisteisistersisicisctesieree ta Uo aie 
No. of pair driving wheels........ cUTUNSSDORDGABACON ieereis reitelerne (sietee 2 
Diameter of driving wheels.......... alotalelele/efelateielelsiaiie’s a\sieis.sie's «(oil OLD 
WAIESIRCOR ITCH cs aaviiirannens esses’ es sa cieavaien ss caasve - Cast iron. 
Pires fetexccsese arefatorereiee COONS OSCUOHONS Riaseteleieloviiereie eieinis's sive ... Steel, 
Total wheel base......... sisters nie asaiiielalsieseleiaieieis cisiarsusis etelevsieise ce AbD. (yan 
Length of rigid wheel base................. dnasongOoddasdoe fal O)stey, 
Diameter of driving axle bearing............ SBeadeD Beloit /asis.ois.« 8 in. 
Length of driving axle bearing............. casstele ate scicleiersce'e tsinieis 104 in. 
Kind ofsitamest s,s cssececstne faacncene ear Wrought iron, inside. 
Distance between centres of frames,..... Malsieiesisisrs eis. Petevetcioiaaisie 44in,. 
Boiler material........... alvistecclals iste en ieiviere BOCA ERA Bes Steel. 


Thickness of boiler sheets, dome, and extended smoke-box...... 35, in. 
Thickness of boiler sheets, barrel, outside fire-box, slope, waist, and 
TOOL SheetSe: ..s). «cass . 


Maximum internal diameter of boiler, wagon-top...... saooSeas 
Minimum internal diameter of boiler, wagon top............--40} in. 


Height to centre of boiler from top of rail.............. Rant httgdaessbals 
Numberjof tubes\.:..<. wishes. 20 Seal ete tome REGSSE Sadbetinds 201 
Inside diameter of tubes..............0. HGR OOS AS seieeleesc sie Srlils 
Outside diameter of tubes................-- SHOR RII AONOSSICOE 1g in. 
Tube material........ meuniere ciceee saelsiscsiistisssesiseee TOUCHE IRON: 
Length of tubes between tube sheets......... Sassen -.10 ft. 1034; in. 
External heating surface of tubes............. Sonido sca0n0 1,085 sq. ft. 
Fire area through tubes, less ferrules.............ee0 Sov eens cso Sdyats 
Length of fire-box at bottom, inside.............c0cse00c0- 9 ft. 113 in. 
Wrelchtonmuitclnccnncss cnsccc cc cet oces GicAsseddans se. +29,300 Ibs. 
Weight of engine in working order..............000- HAGNaH 96,700 lbs. 
Weight on first pair of drivers............4. seleesuleseeseere oS 0 DS: 
Weight on second pair of drivers.......... Pivaielsisinianiecisieia site OOS: 
WeIpHbOMtTUCKs 2.0 cccccs sees pees eae Seiieieie Hosonadddd 31,800 lbs. 
Engine fitted with driver brake, 

CApachiviOt tamicie nics. sce s iciseles pleleleisin (ole elolnleipletotn/aisiaie/eieiojere ny 400 2a. 
Capacity of tank coal box........ ietetecatetereteteteitcrotetetarslecerriars (are 12,000 lbs. 
Naber oO faw Heelan Cer BENCEP. <jclcwisiecis's cts aie's e.s'sisie'e ciate cieiieie.s sieia ose 8 
Diameter of wheels under tender...... SO BCCROT SOU AGOSSDOSEDOSE 33 in. 
Material of wheels under engine truck........... Cast iron, steel tired. 
Mameter of tender truck journals’. |...cescssseccceccsseccs Samanee pulale 
Lengthvof tenderitruck journals. 7. <5... snes oe Sagncshedos 7 in, 
Weight of tender, empty..............-..se000- Daaiatsce pee, LOOP DS. 
Weight of tender loaded..... ...... sie(aleisiecs Meine eyes eeeeee- 00,300 Ibs. 
Tender fitted with water scoop. 

Material of wheels urder tender trucks...... Cast iron, chilled thread. 


THEODORE N. Exy, Superintendent Motive Power. 

About 1884 another class of anthracite-burning engines, de- 
signated class P, intended for fast passenger trains on the New 
York divisions, were constructed. Their principal dimensions 
were as follows: Diameter drivers, 68 inches; cylinders, 184 x 24 
inch; tractive power, 120.6 pounds; total weight of the engine 
in working order, 100,000 pounds. 

A description of one of the 


HIGH SPEED WOOTTEN ENGINES, 


used on the Philadelphia and Reading system, stated that its 
general dimensions were as follows:— 


yas LTS exces aieleiele eieiwielaeirletai'aseiaeisieis «/eisieizje\s Peet cieimussidsieisisisil On ow oe tis 
Diameter of driving wheelS........sscssesescssccccees sislosisveiesis) OSIM, 
Diameter of truck wheels......... slaie g eieieieieiele sista ee a aisle suateretiorats 380 in. 
Wheel base.........20- BCR SOON OP IO MEE OO oeTG . 20 ft. 58 in. 
Diameter of boiler at smoke-box........ Bis psa alone ys iafenstalatats aetna sie OO. 
Diameter of boiler at fire-box...... Five us oyeele oie a Es Seater OCT 5 
Number of tubes,..... Cnddhn SZ eens as Oana DtBonoe Biate Gee Siete sea Mere 345 
Length of tubes...... ale atetaveia ataraaleisiateraratehers lahore laca/slel ere] = Aouedsne 9 ft. 2 in, 
Miameter Of tubes (OUTSIAE) ns. cclsuvaisiecasccaeieissie cieseisweeies esl iD, 
Sectional area of tubes (inside).........eeeeeeeee SMO ACOS 514 sq. in, 
Length of fire-box (inside)...... alatafeteterstatere(eisietets Drona docanctei ly, Leribe 
Width of fire-box (inside)....... adie ara alateinieierele 2 Sorbnconaocupcade iy 
Combustion chamber.......0c0e:scccee «secscecccese -»-.-d1 in. long. 


Grate ArCa.ssevereseccrcerervecceveerscsseerereresseeeerees 200 Sq, ft, 


Heating surface of tubes........ eiacisiatieleis sisvals ea ieiemcicenisoela reese acu 
Heating surface of fire-box......... somes sierra soaisawes es LOL BOs, the 
Heating surface of combustion chamber............+..++ veesd2 Sq. fF 
Total heating surface............... sialnisictasisien(cee pateaicie ce 1,415 sq. ft. 
Diameter of smoke-stack....4.0..0ccecesesssecoevese Snscgoo4s ..-18in 
Exhaust nozzle variable, from 4 to 5 in. diameter. 
Weightion driving wheels acmicicie scisc/s<isteyae wine o's om tre v7 «+» 60,780 Ibs. 
Total weight of engine..... sinvejelereisla'eréermnmmaiactensielas «000000 e89,750 Ibs. 


The Wootten engines intended for passenger and freight ser- 
vice, were designed by John E. Wootten, who was for many 
years general manager of the Philadelphia and Reading Rail- 
toad Company. They have attracted much attention, as they 
represent notable departures from general practice, particu- 
larly in the matter of a great increase in the available area of 
heating surface, and in the location of the cab, which is directly 
over the boiler, instead of at itsrear. They have gained a high 
reputation for extraordinary steam-producing power and effect- 
iveness, and also for ability to utilize the anthracite coal dust 
or other inferior classes of combustible materials as fuel. 


THE STRONG LOCOMOTIVE. 


Considerable interest has been manifested in a new style of 
passenger engine known as Strong’s Express Locomotive, de- 
signed by George 8S. Strong, of Philadelphia, of which several 
specimens had been built at Lehigh Valley Railroad shops, under 
the superintendence of Alexander Mitchell previous to 1887. 
This locomotive embraces novel features, and it is claimed that 
it possesses unprecedented power to draw heavy passenger 
trains at high rates of speed over heavy grades. An elaborate 
report on its characteristics and performances, made in August, 
1887, by E. D. Leavitt, jr., says: “In my judgment Mr. Strong’s 
valve gear for the locomotive promises to do what Mr. Corliss 
has accomplished for stationary engines; it gives a good inlet 
and a free exhaust, its mechanical details are simple, and, with 
proper construction, will be durable and free from derange- 
ment.” Of changes in boiler construction he says: “ Mr. Strong 
has widely departed from previous locomotive practice at the 
fire-box end; he has discarded stays, and the deep fire-box, for 
corrugated circular furnaces and combustion chambers, whereby 
he gets a very large grate area and heating surface of the most 
effective type.” The records of a number of performances are 
given, some of which are at the rate of about a mile a minute, 
but special significance is attached to the drawing of heavy 
trains at high rates of speed over steep grades, at points where 
two locomotives are usually necessary to perform similar ser- 
vice. One of these records is as follows:— 

“On June 23d, 1887, engine No. 444 took a train out on the 
Northern Pacific Railroad to Brainerd, leaving St. Paul at 4 
p.m. On this occasion the train consisted of 14 heavily-loaded 
cars, to wit: One United States railway post-office car; 1 ex- 
press and 1 baggage car, all heavily loaded; 7 full passenger 
coaches, with people standing; 3 Pullman sleepers, and 1 din- 
ing car. The weight of this train was about 875,000 pounds. 
Immediately out of St. Paul station a 8-mile grade is struck, of 
86 feet per mile. Our engine easily climbed the hill on schedule 
time, and when about two-thirds up the grade began blowing 
off steam. The Northern Pacific Railroad has a very heavy 
engine, specially constructed for this grade—weight, 106,000 
pounds—but it has never succeeded in making this hill 
alone, with 9 cars. On this occasion the tractive pull of the 
engine could not have been less than 28,000 pounds, corre- 
sponding to a mean effective steam pressure of 150 pounds per 
square inch. The boiler pressure was 175 pounds. The trac- 
tive force due to grade alone, neglecting friction, is over 14,000 
pounds.” 

On some roads 10-wheeled or mogul locomotives have been 
extensively used when it was necessary to pull heavy trains 
over steep grades. 
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IMPROVEMENTS IN DETAILS OF LOCOMOTIVE CONSTRUCTION. 


MULTIPLICITY OF DETAILS. 


A WIDE scope for changes or improvements is furnished by 
the multiplicity of devices and separate parts of a loco- 
motive, as each of many things is subject to modifications and 
wear and tear. The Railroad Gazette published, in December, 
1882, a detailed list of the pieces, and weight of the respective 
parts of a locomotive and tender, built in 1865 for the Illinois 
Central Railroad Company by the Hinckley Locomotive Works. 
It was of the American type, and a light engine, compared with 
many of the locomotives of the present day. The total weight 
of the engine was 54,078 pounds. The weight of each of the 
different materials used was as follows: Brass, 1,948 pounds; 
wrought iron, 29,627; cast iron, 19,785; wood, 2,718. The total 
number of pieces, including bolts, &c., was 4,904. The sub- 
divisions of the engine were classified as follows: Boiler; domes, 
&c.; safety valves, &c.; throttle valves, &c.; steam and exhaust 
pipes; petticoat pipe, &c.; blower; smoke-box, door, &c.; smoke- 
stack; grates, ash pan, &c.; boiler braces; frames, &c.; bed 
casting, &c.; cylinders, &c.; cylinder cocks, &c.; steam chest, 
&c.; valves, &c.; pistons, &c.; cross-heads, guides, &c.; crank 
pins; driving wheels and axles; driving springs, &c.; driv- 
ing boxes; valve gearing; reverse lever, &c.; pump; check 
valves; injector, &c.; check chains; sand box; bell and stand; 
hand rail; running board; cab, foot-board, &c.; wheel covers; 
cow-catcher, &c.; head-light, brackets, &c.; steam gauges, cocks, 
&c.; sundries. Of these sub-divisions, the following had an ag- 
gregate weight exceeding a ton: Boiler; frames; cylinders, &c.; 
crank pins; driving wheels and axles, and engine truck. The 
tender weighed 18,518 pounds. The aggregate weight of each 
of the materials used, in pounds, was as follows: Brass, 83) 
wrought iron, 8,330; cast iron, 6,987; wood, 3,118. The total 
number of pieces was 1,366. The leading sub-divisions were 
the tank; tender frame, &c.; tender trucks, and brakes. 


COST OF ONE CLASS “‘C”? BITUMINOUS LOCOMOTIVE ABOUT 1876. 


Another indication of the complexity of the locomotive is 
furnished by detailed lists of the cost of various portions of a 
number of locomotives built in the Altoona shops about 1876, 
which are published in Dredge’s account of the Pennsylvania 
Railroad. One of these lists gives the number of hours of 
labor devoted in each of the respective shops to each task in- 
volved in the completion of a class “C” bituminous locomo- 
tive and tender, as well as the cost of the materials used. The 
number of hours of labor and its cost in each shop was as fol- 
lows:— 


Total hours. Valueof labor. 

AMiSmithy SHOP yes atest sisisicieisis's Mlelsie\s\e/s/eisio oivie Oo; 4 O0S20 $557 63 
TM boilerisHOps veces se selee oasucboddéndge Shileehne) 502 97 
In lathe shop......... Detistsels nsilacieesisitee NOODLLO 430 12 
FiniyiceisShOpiis cto ore'setn'e cele sesiciete sels era vele st Ly LOS. OU, 184 74 
Ini heel! shopinesiewie «ei.5 <1 eisisisleleistels deleeiain. 2OG-00) 24 88 
In erecting shop............. ayetereleleteisis eeeee 3,061.00 488 46 
In tin shop....... Sleisiojetesisisisietete ave eee \sloietaterss 338.00 53 97 
niicarpenter SHOP} <.cvicics saiclsielesicieicas aes er 490.00 78 48 
In paint shop.........+... s/0)01410\010 010160) 0'6,018)616 412.00 67 66 
Extra atbachMents cae csisoc ative cisees 66 veces Lio20500 211 14 

LOLAL  eerscicisisiss fieoacdanen sont. sensi sb G; 200/50 $2,600 05 


The total expenses for labor and materials, exclusive of shop 
expenses other than those for gas, fuel, and stores are as fol- 
lows:— 


Labor..... aTbereleie oie (aes +, cjesslsisie «isthe sieve losis aiMateavs emia stele ccoetente $2,600 05 
Proportion of gas-light........... esieetneisisteicasieten ER iets 40 00 
PFOPOUON Ou TUel ANG BLOTES srs v1c'e siclcisial pis.a stelela) sia, eisieipete sete 138 92 
10,506 pounds forgings,............s00% Asie e niselsisisisiciesissiattisiens TOOL OO 
17,096 pounds castings,......ceceress+s00 Tee eretalavelere Ge see esos 300 05 
6,360 pounds castings (driving-wheel centres)....... atetorsialattale 143 10 
SLOG POUNAS TON ess sisicivi-s vissleioiciclolsies oveletelelersle wield soecccerees. 245 88 
410 pounds boiler iron........... SHON COS UOETGOE LU OBCD - sooee 24 60 
PZ EMOUMAS ANCLENTON h petw status sierse cielo dorstare <fe' ste sie dares Bioliieiaieis 9 04 
626 pounds tankiron...... 010 /disivie o1¥iel¥lsie ielasn s(ere eceisiele sibieio'sie stele O UG OO. 


650 pounds stay bolts........-. Sr bsbes 
165 pounds planished iron.........+++.- 
1,403 pounds crown-bar iron.......+...«+ s id oro'a/piesraleie ats ,6 one ta 
130 pounds T iron...... Gsisral vane. step ole Be me beeleiniee ereininine iain 
223 pounds B. B. iron.........-. Ae 
665 pounds sheet iron... ... Biieaayalas a slocstee aioe Sinigrsontaleats 
15 pounds Russia iron..... Se Gteis: = Bis," eke 5 1b 0'v.a esate a.eisya.a/s tai : 
44 pounds boiler irOn.....-..+seeeeseessencceecee 
8,093 pounds steel for boiler......... bdo 
296 pounds steel boiler-head plate........... aalereiteeers asia ci3 
871 pounds cast steel........-.++- PO Oe en Non SE I 
1,208 pounds cast spring steel.............. sears ae se Snail oe 
1,012 pounds old steel..........+. cee i ee eer ae 
1,129 pounds bronze..... .....-+. se aialesie lemmas seicee par oe 
B17, POUNGS DTASS...0 cies scene sos > ba wslavee'so sielemniatice tine misieaieis 
16 pounds Babbitt metal........0..ceeeeceeeeeececeeseeeseee 
1,349 pounds-lead.........20.0+0- ee 
53 pounds bar and sheet copper.....-...-sseeeeees eal oasis a 
RIV GUS ee, aecee sce ero Mae ee a aaa 


WiaSiOrs ans caieiwisic sine tcletnsie ia igiernisieceierataieyseleaieleioyg oa oss ataieiiete 
2 driving axles (1,780 pounds)......... ptaeiastaissiesies Seichesaiajera 
6 pairs wheels and steel axles........,...-+++0. pein Sapd ansy the a 
4 Butcher steel tires (3,993 pounds)........64 seeeceeereceeess 
144 Teoh pipes. ciat wieicic sats's oa 'cle Paid Selaw/ewiowisicalecys sissies Simrad 
4 steel crank pins (414 pounds)........ aaah oie tobe oR nee i 
1 taba NAS... oa ciatem pes eaem eee aa sie aisiesinorabiaeiee 
1 (21 feet tmbesautr o0'y,< <jsiesincwes aaya/aia\cieim lelate © bela edi aes Ce 
131 pounds copper PIpercjs soe v-1- > <lei ciple es aes eee 
Copper.rivets...... .... oS isis, siasezen SI ajo\ ive ierernsa 5, sisis/aisreaeteet ser 
ISCO WES sore cisleracalaik auareviee «1a. 2)a/s'6 joa) ais alias aie yraieiateroes “ehnsiclage es 
INGUIN pie crenata cle etesraincinteerais) since aisle Valance ae < sixtsia\as einwie'aie 
12 steel set screws.......... Stree cla diors Sateen atas enieiete miaivinisiainhiiay 
17 pounds lagging screws........ di ecs oialeiaie aie] iuietais wats stglietsiaiae a 
6 potinds black: rubber: siies. «wine ses seideeis sesioresebemaheeet 
16 feet chain....... sis Sasiaueeseiee cine ain einai sfuleioleetinit teem eines 
11 pounds sheet rubber.............. ealomclersieles BeeGCH IEC One 
Split keys)... casei petaicisleds Sina Sisia ie sles Rate ateceis sptnnc Seis 
G.teet Tub ber Noses sc sions Meicfewieise.s deteriora ners nisiearete 
Brass ANG COPper Wirere su :ce.ve oracle cwis;s seins) wx ces sod aiee chewee 
Hmerypapettccviewancacees caalce cess wee at Shonen Sea SSCS 
SL pounds packing gcse sees ~« eesle diem ese cece. Selaeoans 


4. HOUNAS LeathOncse'7eisisislersnlsie-<ictssats, syn toa oretoioeies a ciaceieie sists iets 
Type metal..... SENCODOCE s oyajaieteie Als oye alslalecevals'atareis teensy ateiniste aia 


© BETCW CY CS. wcsee vis accion eisleieiwiere eae sinha 6/3 miele aia ele bistvieiel sharia ts 
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INTERCHANGEABILITY OF THE PARTS OF LOCOMOTIVES. 


In the progress of development one of the most important 
advances made was the adoption by a number of lines, and by 
locomotive manufacturing establishments, of a system pro- 
viding for the interchangeability of the parts of all locomotives 
of a given class, many of the parts being also applicable to all 
or nearly all the engines in active use by some lines, or nearly 
all the engines made ata giveh establishment, without refer- 
ence to the class to which the engines belonged. The signifi- 
cance of interchangeability in reducing the cost of repairs and 
construction can scarcely be overrated. 

The old order of things, and the nature of changes effected 
in sundry quarters, are indicated by a paper read before the 
American Society of Civil Engineers by O. Chanute, formerly 
chief engineer of the Erie Railway, which embraced the fol- 
lowing statements:— 

‘In 1874 there were upon the line of the Erie Railway (now 
the New York, Lake Erie and Western) 469 locomotives. These 
comprised no less than 83 different styles of engines, among 


which were scattered the following members of different styles 
of parts, which, being peculiarly exposed to breakage, required 
duplicates to be kept on hand: Seventy different styles of cylin- 
ders, 14 of crank axles, 17 of smoke-stacks, 41 of front end doors, 
25 of driving-wheel centres, 71 of driving-wheel boxes, 50 of 
parallel rods, 42 of driving-wheel springs, 32 of eccentrics, and 
25 of links. 

In 1876, when the old 6-foot gauge was reduced to the stand- 
ard of 4 feet 8} inches, it was determined to make an attempt 
to reform the diversity, and the engines were first taken in 
hand. A consolidation engine was designed, and elaborate de- 
tailed drawings made to secure an absolute interchangeability 
of parts. Sixteen engines were built in accordance with the 
drawings and specifications, six of them at the road shops, and 
the remainder by two locomotive-building establishments. It 
was, however, subsequently found that the parts were not inter- 
changeable, and it was then determined to furnish each con- 
tracting engine builder with a certain number of templets, in ad- 
dition to drawings and specifications, for all engines put under 
contract, the original templets being kept in the company’s own 
shops, and duplicates furnished as wanted. There were 89 of 
these templets for a consolidation engine. Those with holes 
in them are provided with hardened steel bushings. The re- 
sult has been that 108 engines of this class were on the road in 
1882 so exactly built that there was no difficulty in keeping 
duplicate parts on hand that were sure to fit in case of need. 
The same plan was adopted with respect to passenger engines. 

The following table shows the cost of maintenance of loco- 
motives on the road from 1870 to 1881, inclusive, the system 
having been inaugurated in 1876:— 
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This includes the building of new engines every year to re- 
place those worn out and condemned. 

Much of the saving shown was doubtless due to other reforms 
introduced by the management of the road, as well as to the 
substitution of steel for iron rails, to the decrease of wages sub- 
sequent to the panic of 1878, and to the fact that many of the 
engines were new; but a considerable part was certainly due to 
the adoption of rigid standards, and cf interchangeable parts.” 

Corresponding changes, with like result, were made upon a 
number of roads. The practice became common among the 
manufacturers of locomotives of keeping in stock and furnish- 
ing to purchasers exact duplicates of such parts as were most 
likely to need renewals or repairs, and numerous efforts have 
been made by_railway lines to establish uniform standards. 

In Dredge’s account of the Pennsylvania Railroad it is stated 
that the company had in 1876 “carried out completely their 
system of interchangeability of parts, and very many of the 
details of one engine are applicable to others of a different 
type. Thus the maximum variation is only four different 
patterns of brass or iron castings for any given part for the 
ten different classes of engines built.” Tables relating to this 
subject are published, which show that “out of the 1,500 cast- 
ings (in round numbers) required for 10 engines of the differ- 
ent types, 84 special patterns only are required among 9 classes, 
of which 48 are used in class I alone, while 178 patterns are dis- 
tributed among the 10 classes. In the same way the variations 
in forgings are reduced to the narrowest limits. The number 
of forgings in each engine averages 245, and with very few 
exceptions these are identical in classes A, B,C, and D, A 
greater variety exists in the remainder, especially in class I, 
which is of quite a special type.” 
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( NE of the greatest difficulties involved in the construction 
and successful operation of locomotives arises from the 
task imposed upon them of carrying the fuel, water, and 
heating apparatus necessary to furnish sufficient power for 
self-propulsion and for drawing heavy trains. It is largely on 
account of this requirement that stationary steam engines had 
long been in extensive use, and that a considerable number of 
steamboats were plying the waters of this and other countries 
before locomotives become an important factor in civilization. 
Convenience and economy in all that pertains to the generation 
of steam can much more readily be promoted in connection 
with the arrangements for stationary and marine engines than 
with those relating to locomotives; and progress in the direction 
indicated by this statement has formed one of the most desira- 
ble and difficult of the labors involved in useful improvements: 
The bulk of the entire machine, including the tender, is 
made up of appliances for carrying fuel and water, and con- 
verting water into steam with a minimum of injurious or dan- 
gerous results and a maximum of useful effect. Many of the 
most important actual and projected improvements relate to 
steam-producing and steam-controlling functions. Problems 
which have awakened deep anxiety pertain to methods for 
generating a sufficient quantity of steam to meet the require- 
ments of engines intended to draw heavy loads over steep 
grades or for fast passenger service; plans for saving fuel; de- 
vices for increasing the effectiveness of fire-boxes and diminish- 
ing smoke and spark throwing; and means for extracting from 
the steam generated an increased amount of useful service. 
CHANGES IN METALS USED FOR VARIOUS PURPOSES. 

Closely interwoven with this branch of locomotive improve- 
ments, as well as with others, is a notable change in the nature 
of the metals or materials used for given purposes, and espe- 
cially the extensive substitution of steel for iron and copper, 
and iron for brass. 

One of the important differences between American and Eng- 
lish methods of locomotive construction hinges on the fact that 
in this country steel fire-boxes and iron tubes are in general 
use, while in England the common practice is to use copper 
fire-boxes and brass tubes. A tendency towards the use of steel 
plate for the shell of boilers in the construction of American 
locomotives began shortly before the end of the seventh decade, 
which subsequently was rapidly increased. On the latter sub- 
ject a report of the boiler committee of the American Railway 
Master Mechanics’ Association, read at the annual meeting, 
held in 1885, says: “Steel was reluctantly used in 1869, but 200 
boilers of steel are reported for 1875, and it is recommended in 
that year, exclusively recommended in 1877, and the commit- 
tee is unanimous in 1878.” Rapid progress in the direction of 
manufacturing kinds and sizes of steel plate specially adapted 
for use as the material of boilers exerted an important influ- 
ence in hastening this change. Other statements in the report 
referred to, relating to the substitution of steel, include the follow- 
ing: “Steel rivets are not reported as being used in 1871, neither 
are they used to any extent at this date, yet in view of all the 
conditions of the case, and until the obscure matter of galvanic 
action on corrosion, pitting, and furrowing is more clearly 
understood, it would be wiser to use steel rivets with steel 
plates, thus bringing metals together that are quite similar 
in nature and electrical affinities. Steel flues were but 
slightly used in 1870 and their use at present is not common. 
They are thin, give a lengthened service, and in the hands of 
good workmen are (with borax and flux) readily pierced and 
rewelded to iron ends. Difficulty in rewelding was the chief 
defect mentioned to their discredit in 1873.” 

INCREASE OF BOILER PRESSURE. 

Another important modern tendency is towards an increase 
of boiler pressure, which is facilitated by the increase in the 
strength of the materials used in the construction of boilers, 


and improved methods of manufacture. It is an advance step 
of great importance in promoting economy of fuel and adding 
to the efficiency of locomotives. 

Interesting indications of the course of development in this 
respect are furnished in the following extracts from remarks 
made by.J. N. Lauder, master mechanic of the Old Colony 
Railroad, at the annual convention of the American Railway 
Master Mechanics’ Association, held in June, 1887: “The sub- 
ject we are discussing now is the advisability of increasing the 
steam pressure. Now, I say it is advisable. We have gone on 
for years with 140 pounds, a good many of us have got to 150 
pounds at the present time, few have got above that. Mr. 
Underhill, of the Albany road, has been carrying on his heavy 
engines 160 pounds with, it is claimed, good results, for a num- 
ber of years. Mr. Stevens, of the Lake Shore, has recently put 
to work passenger engines carrying 180 pounds. Ihave got up 
to 175 pounds, and I think with good results. The fact is the 
transportation department is calling on us every day for greater 
duties. To-day more work is required from the locomotive, 
the cars are heavier built and they are loading the cars heavier, 
and we are expected to do more. Now, I think we have got 
our engines up to about the maximum weight and size. It is 
impracticable, it seems to me, in ordinary service, to go much 
above the weights we have in our heavy passenger and freight 
engines. The question then is, how to get more power without 
increasing weights? Some would say that the power of a pas- 
senger engine is depending upon adhesion; that is true to some 
extent, but there is very little trcuble with well-designed en- 
gines of the present day slipping. To get more power without 
increasing the weight, I see no way but to carry higher pres- 
sure. It will not do to put on larger cylinders, because we are 
troubled now to get steam enough. The power of a passenger 
locomotive is just her capacity to make steam. She has got 
adhesion enough, she has got well-designed valve motion that 
distributes the steam properly; everything is all right, but the 
question is how to get steam. There are very few engines that 
will hold steam when running fast and cutting off at ten inches 
with full throttle. Now, if you can get the boiler to carry a 
higher pressure and work up to a short point, say eight inches, 
you have got an engine that is going to do the work better than 
with lower pressure. Jn my own practice an engine carrying 
175 pounds of steam is hauling the Fall River boat train, com- 
posed to-day of fifteen cars, eleven of them 60 feet long and 
averaging 25 tons weight each. We have a heavy grade on 
the road to pull over, and we never had an engine that would 
make the steam to pull that train over in proper shape until 
we placed in service those we have recently put out. There is 
nothing peculiar about the engines; they have a large boiler, 
they are good, well-designed engines, that is all. They have 
got nearly 1,500 feet of heating surface, and that enables them 
to work freely and keep the steam up. We can work the train 
over that hill, cutting off at ten inches, 170 pounds steam pres- 
sure, and take it over in good style. When we strike a heavy 
grade we cannot use engines that will not come down, down, 
down until they get to 100 or 80 pounds. We must have them 
so that they will take the train up over the hills, and then, 
when they get away, work right up again. It is my belief that 
using high-pressure steam is a step in the right direction, and 
with the material we have to-day for building boilers and the 
knowledge we have for designing them, there ought to be no 
trouble in carrying 200 pounds of steam, and carrying it just 
as safely as 140 pounds. There is ample margin of safety, even 
at that high pressure, and when you get the high pressure and 
everything about the locomotive properly proportioned, you 
will find you have got a very economical working engine.” 

CONSTRUCTION OF FIRE-BOXES—GRATE AREA—ASH PANS. 

A radical departure was made in the construction of the 

Wootten engines in the matter of increasing grate area, or the 
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space available for making fires. By placing the cab over the 
boiler, and in front of the fire-box, instead of in the rear of the 
fire-box, it became possible to increase the width and length 
of the fire-box to an extent never previously attempted, with 
the power of spreading, relatively, their fires over a large sur- 
face. In a standard Wootten dirt-burning engine the grate 
area extends over a surface of 76 square feet, and the heating 
surface in the fire-box is 205 square feet. 

: These figures represent an immense increase in grate area, 
in comparison with other types of locomotives, and animated 
controversies have arisen in regard to the utility of this change. 
A report on improvements in locomotive boiler construction, 
made to the American Railway Master Mechanics’ Associa- 
tion in 1884, after mentioning a number of particulars about. 
which substantial uniformity of opinion had been established, 
enumerated other points involved about which there was still 
a great diversity and wide range of opinion, one of which was 
as follows: “The fire-grate area, and proper amount and di- 
vision of air openings for rapid and thorough combustion of 
different qualities of coal. Mr. Wells says that the area of live 
grate should be as small as possible. Mr. Wilder says grate 
120 inches long is economical for soft coal. Who can reconcile 
the difference of opinion?” 

The adverse views of Mr. R. Wells, to which reference is 
made, were presumably those contained in a report he made 
to the annual convention held in 1882, which included the fol- 
lowing remarks: “As a rule, it may be said that the area of 
‘live grate’ should be as small as possible that will burn the 
amount of fuel necessary to generate the required amount of 
steam. The area of grate to give the best results will depend 
largely on the quality of coal used. For instance, a grate area 
of the proportions generally used in the Wootten boiler would 
certainly be wasteful in fuel when a good quality of bituminous 
coal was used, but would perhaps be the most economical 
where a very inferior quality of anthracite or semi-bituminous 
coal is burned. As nature has made the coals to differ greatly 
in kind and quality, equal variety in the proportions of grate, 
and to a certain extent of fire-box and boiler, seem necessary 
in order to obtain the best results in its consumption. Careful 
tests and observations must be relied on mainly to determine 
the proper modifications necessary to suit each variety of fuel. 
No one pattern will answer best for all kinds. It is important, 
more particularly, however, where bituminous coal is used, 
which is rich in gas, that the area of fire-box be large enough 
to give time for the perfect combustion of the gases before they 
enter the tubes, that the heating surface be as great and the 
boiler as large as possible within the limits allowable for the 
class of engine in which it is used.” 

These views can scarcely be considered decidedly antagonistic 
to large grate areas. While they advocate the doctrine that the 
“area of live grate should be assmall as possible, that will burn 
the amount of fuel necessary to generate the required amount 
of steam,” the real question is how large an area can be advan- 
tageously used for that purpose, and in view of the numerous 
chronic difficulties that have arisen from imperfect combustion 
of fuel, and lack of sufficient quantities of steam, there are good 
reasons for the belief that a considerable increase of the grate 
area of many classes of engines would prove beneficial, and the 
drift of progressive sentiment appears to be in this direction. 

One of the advantages derived from a large grate area on the 
Wootten engine, to which sufficient importance has probably 
not been attached, hinges on the fact that it admits of a very 
gentle blast, and thus materially diminishes one of the most 
serious difficulties involved in the successful operation of many 
locomotives. If all goes well with the fire in the fire-box, and 
in devices for furnishing a sufficient supply of air to the fire 
from the rear, ends of great significance will be promoted. “A 
neglect of ash pans and ash-pan arrangements, and of methods 
of firing, are closely interwoven with this subject. It is proba- 
ble that lack of attention to details relating to ash pans isa 
prolific cause of waste of fuel and unsatisfactory results on a 
number of the locomotives of this country. 

Much more attention is commonly given to this subject in 
England than in the United States, and this may be one of the 
important causes of differences in the amount of fuel con- 
sumed. In William Stroudley’s description of the construc- 


tion of locomotive engines for the London, Brighton and 
South Coast Railway, he makes the following remarks under 
the head of ash-pan: “(Care has been taken to provide these 
engines with means for effecting perfect combustion of the 
fuel, and to prevent the emission of sparks. To do this they 
have been fitted with an air-tight ash-pan, which has an angle 
across the opening for the damper at the back. Water is 
allowed to escape into this to quench the ashes, and so keep 
the fire-bars cool and in good order. A deflector plate is placed 
across, above the opening for the damper, pointing inwards, 
and this throws the cinders which fall near the opening 
towards the centre of the ash-pan. The opening itself is 
covered to within 4} inches of the top, with a perforated plate 
mounted on hinges; this allows the air to pass into the ash-pan, 
and prevents large cinders from falling out. A damper, having 
a handle convenient to the driver, is arranged to shut practi- 
cally air-tight, giving him the means of adjusting the amount 
of air. These contrivances, combined with the comparatively 
extensive grate and heating surface, and with large blast nozzle, 
entirely prevent the emission of sparks. The ashes carried 
forward into the smoke-box would pass through a sieve having 
$-inch mesh; the average quantity being for the heavy passen- 
ger or goods engines about 2+ cubic feet per 100 miles run.” 
This statement may, perhaps, indicate one of the few direc- 
tions in which English methods may be advantageously 
imitated. 
SIZE, ARRANGEMENT, AND NUMBER OF BOILER FLUES OR TUBES. 
Great diversity of opinion continues to prevail in regard to 
the size, arrangement, and number of flues or tubes, -but in 


comparison with engines of former eras there has been a great 


increase in the number generally used. The report of the com- 
mittee on improvement in boiler construction of the American 
Railway Master Mechanics’ Association, presented at the annual 
convention in 1884, stated that there was a material difference 
of opinion among the members of that body on the following 
points, viz.: “The proper diameter of flue for a given class of 
fuel. The proper clearance for space between flues, and their 
geometrical arrangement. The value of each additional foot 
in length of flues. If, as many suppose, any additional length 
beyond eight or nine feet is of no practical use, we had better 
shorten our boiler barrels, and obtain the same weight and 
cubical capacity by increasing their diameter. On our freight 
engines we can safely lift the centre of gravity very much 
higher than is being done at present, and even on our passenger 
engines the limit has not yet been reached. All increase of 
pressure will tend to lessen the value of the last few feet of 
long tubes. If by experiment the heating value of the tubes 
was ascertained, we could readily obtain the value of the fire- 
box surface by deducting from total heating value of boiler, 
and thus, having two values, we could better adjust the propor- 
tion between tube and fire-box surfaces.” 

A review of the mechanical differences of locomotive con- 
struction, as illustrated by locomotives at the exposition of rail- 
way appliances held in Chicago in 1883 stated that “the exist- 
ing differences are principally in those parts of the locomotive 
relating to its steaming qualities. The great ‘Mastodon,’ for 
instance, has flues 2} inches outside diameter. The ‘Little 
Mastodon,’ a narrow-gauge engine standing near its larger con- 
temporary, has flues 2 inches outside diameter, while the noted 
fast locomotive of the Philadelphia and Reading Railroad, also 
standing under the same roof, has flues 1} inches in diameter. 
This last-mentioned engine has 345 flues with a total heating 
surface of 1,415 square feet, which number of flues equals 33 
per cent. more than any other engine has upon the ground, 
and 10 per cent. more heating surface, yet there was a locomo- 
tive engineer present at the exposition with a model for a loco- 
motive boiler containing a much less number of flues than any 
existing steam boiler contains to-day, with a largely increased 
diameter of flues. The fast passenger locomotive made by the 
Brooks Locomotive Works has flues 2 inches in diameter, and 
so has the small logging engine built by the Porter Locomotive 
Works, also the narrow-gauge passenger engine built by the 
Mount Savage Locomotive Works.” 

BOILER CONSTRUCTION—POINTS OF AGREEMENT AMONG AMERICAN 
RAILWAY MASTER MECHANICS. 
The report of the committee on improvements in locomotive 
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boilers, presented at the annual convention of the American 
Railway Master Mechanics’ Association, enumerated the fol- 
lowing points in boiler construction upon which that body had 
arrived at a general uniformity of opinion:— 

1. The keeping of all longitudinal riveted joints above the 
water line. 

2, The use of butt or welt longitudinal joints, instead of 
single or double lap joints; this practice chiefly doing away 
with furrowing at seams, 

3. Use of mild steel for all parts of shell and inside fire-box. 

4. Wide water spaces surrounding fire-grate—never less than 
3 inches, and 4 inches preferred if possible, the width increasing 
upwards rather than narrowing, thus securing better circula- 
tion and freely getting rid of the steam as fast as it is formed. 

5. Clearance space between flues not less than } of an inch. 

6. Disuse of inside ferrules to secure flues in tube sheet, a 
practice still common in other countries. 

7, Exclusive use of lap-welded iron or steel flues, instead of 
composition. 

8. Disuse of solid fire-door ring around fire-door opening. 

9. As few holes as possible through shell, for connections, 
cocks, valves, &c., and as many as necessary for washing-out 
purposes. 

10. Dome opening to be reinforced by strengthening plate or 
double flanging. 

11. Rocking grates for bituminous coal. 

12. Leaving boiler free for movement on engine frame; and 
the abandonment of back boiler-head braces, even with slotted 
holes to allow expansion. 

13. Original or construction test by hydraulic pressure through 
injector, and, therefore, with warm water; but all subsequent 
tests by inspection with hand and eye, both internally and ex- 
ternally. 

14. Not attempting to get rid of mud by providing with mud 
pockets or drums, but by blowing boiler off under full head of 
steam. 

15. There is also to be noticed an increased initial pressure 
of from twenty to thirty pounds per square inch, and we see 
no reason why this practice should not become still more gen- 
eral, and the pressure steadily grow higher. Our steam is used 
so rapidly after formation, and is, therefore, so wet, that there 
is little cause for fear of trouble resulting from the higher tem- 
perature of the steam interfering with the smoothness of the 
working faces of valve and cylinder. This temperature is not 
increased one-tenth in raising steam from 140 to 200 pounds 
pressure, and if the full economical value of compounding 
locomotive cylinders is to be obtained, the pressure must be 
increased above 150 or 160 pounds, which is the maximum 
to-day. 

EXTENSION SMOKE BOXES. 

One of the devices applied to a large proportion of the loco- 
motives traversing some sections of the country, and used to a 
very limited extent in other sections, about which a consider- 
able diversity of opinion exists, is the extension front. Its 
operations have been reported to be very useful on a number 
of lines and alleged to be unsatisfactory or detrimental on 
others. On some roads it was discarded after being used for a 
considerable period and subsequently reapplied. Forcible 
speeches for and against it have been delivered at annual 
conventions of the Master Mechanics’ Association. The views 
of its advocates, who appear to be in a decided majority in 
that body, and the nature of the purposes it serves are forcibly 
described in the following remarks made by J. N. Setchel, 
general superintendent of the Brooks Locomotive Works, at 
the convention held in June, 1887:— 

“ As a builder, if a man comes to me and tells me that the 
extension front end is of no use, I say all right; if he says ‘it is 
a good thing and I want it,’ I say, all right. But as a manager 
of the machinery department of railroads, as a runner of loco- 
motives for many years, as a master mechanic and superin- 
tendent of motive power for many years, I am your equal, and 
when you tell me that an extension front end is a fraud, a 
humbug, and of no value, gentlemen, I will agree to take any 
engine you have on your road, take its record for the last year 
give it to me in the same condition, as far as its wearing parts 
are concerned, for another year, and I will show you, with an 


extension front end, a cleaner train; I will show you less fuel 
used, and I will show you less fires along the right of way by a 
larger per cent. than the records of that engine show for the 
year previous. [ Applause. | 

And as an engineer I'feel that I know what I am talking 
about. And when, gentlemen, you tell me it is of no value 
to increase the size of a nozzle half and three-fourths of an inch, 
it does seem to me that youare mistaken. You ought to think 
how hard you try to get your engineers to enlarge their nozzles 
by a little care in firing, and a little urging up to do this and to 
do that, to lower the petticoat pipe, or to raise it up, and to do 
this and that, and the other, and then to think that you can, 
by applying the extension front end in a proper manner, en- 
large it by one-half or three-fourths of an inch at once. Is that 
of no value? Why, no man in his right mind ought to say that. 
Now, it is not very long ago that we had a committee on the 
extension front end, and they reported on it favorably, but per- 
haps they did not go into the details of it as minutely as they 
ought to, and show why it was abandoned on the roads that 
have taken it off, but to most of us it is very easy to see proba- 
ble causes. We know when the extension front end was first 
applied it was done in a slipshod manner, and was not air-tight, 
and nothing of that kind will succeed unless.it is as tight as a 
boiler, and that is where the point comes in. 

Not many years ago I was appointed superintendent of mo- 
tive power of a road, and one of the first things the general 
manager said to me was, ‘Mr. Setchel, I want to know one 
thing. I want to know why the road right next to us runs the 
extension front end, and we cannot do it,’ and I said, ‘Why 
can’t you do it?” And he said, ‘They keep getting on fire with 
us. Ican see the engines coming every night, and they look 
as if they had a thousand lights in front. They are all on fire.’ 
The reason, of course, was because they were not air-tight. 
Why? If there had been no air going in there would have 
been no trouble. ‘Another thing,’ says he, ‘passengers coming 
through catch on the iron railing, and they say it is the dirtiest 
line they were ever on. They say, ‘Why can’t you do as well 
as the Baltimore and Ohio road?’ I said, ‘I guess we can. 
Just as soon as I get warm in the seat I will try it.’ And we 
did; and I think there are gentlemen here who can say it was 
a perfect success on that road. You can find thousands of pas- 
sengers on that road that will bear testimony to the great im- 
provement in dust and smoke. 

On the Pan Handle line, with which I was connected for 
many years, the same thing occurred. The passengers coming 
to the Pan Handle over other lines where they were using the 
extension front end, when they got on the Pan Handle, were 
deluged with smoke. The general manager wanted to know 
what was the matter. Cars coming from the west, if they hap- 
pened to be out in a rain storm, were just covered so you could 
not get hold of a spot on the railing without getting your hands 
covered with dust and soot, unless some kind brakeman had 
taken a piece of waste and wiped it off. 

Now, these things are noticed by passengers. Not only is it 
forced on the publie mind, but it is forced on the public body. 
I have in my mind a road where I was called on as an expert 
in a case involving many thousand dollars, and the whole thing 
hinged on this: ‘Are you using the best known appliances for 
withholding sparks?’ And they proved by a large majority of 
witnesses that ‘the extension front end was the best. They 
were not using the extension front end, and the case went 
ines them, and that would have paid for equipping and 

eeping front ends in order for the next ten years on that road. 
Now these are facts. When you say an extension front end is 
of no value, I want to say, first, how do you apply it? Then 
how do you use it? How does your engineer use it? Does ie 
throw in coal just as he did before, about ten or fifteen inches, 
and then complain that he does not get any draft? 

Now, I think that it is the experience of every man that has 
had experience with the extension front end, that the engines 
steam better if you will carry a lighter fire. You can use a 
poorer quality of coal, because you use it thinner and give it 
more time for combustion than when you use a finer exhaust 
and take it out through the chimney by shovefuls.” 

It is conceded by some of the strongest advocates of the 
extension front, the use of which seems to be rapidly increas- 
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ing, that most of the ends it served could be attained by an 
enlargement of the grate area, and it may be said to be a sub- 
stitute for that expedient. 

MISCELLANEOUS IMPROVEMENTS. 

A number of other appliances intended to improve arrange- 
ments for controlling steam have been invented and exten- 
sively used during a comparatively recent period. The list 
includes valves, steam reverse gear, reverse lever latches, and 
a steam-gauge stand, which greatly diminishes dangers arising 
from the escape of steam. A report presented at the master 
mechanics’ convention of 1882, stated that to Mr. Jacob Johann, 
the general master mechanic of the Wabash, St. Louis and Pa- 
cific Railroad, “first belongs the honor of making public a 
steam-gauge stand provided with a safety valve opening into 
the boiler which closes when an accident breaks off the stand.” 
‘The value of effective devices for the accomplishment of such 
a purpose as a safeguard against one of the worst of railway 
dangers, can scarcely be overrated, and it is to be regretted 
that the entire subject of diminishing the perils arising from 
attachments to locomotive boilers has not received, in all 
quarters, as much attention as it deserves, in view of the good 
results that have attended the use of improved devices for in- 
suring safety. 

Valves and valve gear intended to promote the efficiency of 
locomotives have received much attention from inventors, man- 
ufacturers, and master mechanics. Considerable progress has 
been made in this direction. 

BAD WATER, BAD FUEL, POOR FIRING, AND NEGLECT OF BOILERS, 

Closely interwoven with nearly everything that relates to the 


production of steam used in locomotives are a series of compli- 
cations that have their root either in impure water, inferior 
fuel, careless firing, or a failure to thoroughly cleanse boilers 
as frequently as that operation should be performed. The utility 
of a number of the mechanical improvements attempted or 
perfected would be greatly diminished if such complications 
did not exist, and a considerable amount of effort has been 
directed towards reducing their malign influence, such as en- 
deavors to secure improved qualities of coal, to purify the water 
used or to advantageously change the chief sources of supply, 
to stimulate an increased degree of carefulness on the part of 
firemen by paying premiums for fuel-saving labors, and en- 
deavors to establish improved methods of washing boilers. It 
is evident that there is a wide field for improvement in some 
or all of these respects in many quarters. There is a great dif- 
ference in the steam-generating qualities and other character- 
istics of the numerous varieties of coal used as fuel for locomo- 
tives with which the country abounds, and similar differences 
in the quality of the water used on the locomotives which tra- 
verse various sections, In some cases it is practically impossi- 
ble for managers to secure material improvements in these 
respects, but in other instances better supplies could be ob- 
tained with comparatively little trouble or expense if sufficient 
attention was given to this subject. Much of the waste of fuel 
which has occurred and is constantly occurring is caused by 
careless firing, and there is little doubt that the deplorable con- 
dition of many locomotive boilers in which impure water is 
used is due, in a large degree, to a failure to cleanse them with 
requisite frequency and thoroughness, 
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STRENGTH, SIMPLICITY, AND ORNAMENTATION. 


MPORTANT general directions of development which have 
been frequently, but not universally adhered to, are towards 
an increase of the strength and simplicity, and a diminution of 
the ornamentation of locomotives. The increase of size neces- 
sitated an increase of strength which was often secured by an 
improvement of the materials used, such as the substitution of 
steel for iron, but the increase in thickness or weight of such 
parts as the shell of a boiler has not always kept pace with the 
enlargement of its dimensions. 

Elaborate discussions have occurred in regard to the par- 
ticular parts af a locomotive in which steel can be advan- 
tageously substituted for iron. The nature of the diversity of 
views prevailing in the early part of 1887 is indicated by an 
analysis of expressions of opinion or votes obtained from more 
than sixty officials by the American Machinist, the result being 


as follows:— 
-—In favor of—— 


Steel. Iron. 
Per cent. Per cent. 
Crank pins,.. 0. oes 0 sleleloloieinrelsielele(s 0 sievststelsielslolele © ¢is/sis 56 44 
RISLGMULNOCSucyaavalayers stele sisie aieteleira’e othe! <r st0is}ele\ ewe’ als, Grete Ble 62 38 
Oss CAC weer tece cistel (ore reiezeieis]oiete aiere e:eloisi6) « nyai6 slo's eje niern.oie'e 50 50 
(enritt fos Rae wee pao eno OREM Set Osu ae nanononopduraT nod #44 #43 
Driving axles.......+-cesecccceccsccacccscesrrececece 40 60 


* 13 per cent. for cast iron. 


Experience with the use of steel for the purposes mentioned 
above has, on a number of roads, either been very limited or 
unfortunate; while on other roads, on which all the matters 
involved had been thoroughly investigated, and the steel used 
was of the best kind obtainable in quality and shape, the re- 
sults were deemed highly satisfactory. It seems to be one of 
the lessons of extended experience that any defect in shape, 
manufacture, or intrinsic quality of steel is apt to render it 
inferior to iron, while under the best attainable conditions 
superior results can be obtained from the use of steel. 

The drift of development is decidedly towards an increased 
use of steel as the favorite material for parts of a locomotive 
which were formerly, and still are, to a great extent, made of 
iron. 

42 


The use of steel as the tire of driving-wheels of locomotives, 
and the adoption of the practice of fastening the tires on wheels 
by shrinkage alone, without any mechanical support whatever, 
are now substantially universal on American locomotives. 
These methods, and,the use of chilled iron or paper wheels for 
the engine truck and tender, represent a great advance on 
English methods, and form important elements of the supe- 
riority of American locomotives. John Fernie, Member of the 
Institute of Civil Engineers, England, in a vigorous and in- 
structive contrast of English and American locomotives, pub- 
lished a few years ago, said:— 

“The American engineer set himself to improve the manu- 
facture of railway wheels in the simplest of all ways by casting 
them; he improved the manufacture of his pig iron by care- 
fully selecting pure ores and smelting them. with charcoal. 
Then by admixture of various brands he made a metal which 
would take a deep chill. Then followed improvements in an- 
nealing them, and the cheapest, simplest, and most scientific 
way produced a wheel centre and a tire in one solid piece, un- 
breakable, and with great endurance, and with the advantage 
that when worn out on the tread it could, with a small addi- 
tion of new metal, be again cast into a new wheel. Such are 
the wheels running under wagons, carriages, and the heads of 
locomotives to-day, and for many years they were running as 
the drivers in passenger and goods engines; of later years these 
driving-wheels have had steel tires shrunk on them. Such 
wheel centres require no compressive force to hold them 
together, and no bolts or complicated fastenings of any kind 
to bind the tire to the centre are used in America, and although 
the temperature varies from 40 degrees below zero to 110 degrees 
above it, the American wheel is perfectly safe in atmospheric 
changes which would ruin an English wheel.” 

It is easier to specify particular directions in which efforts 
have been made to stengthen the locomotive than to enume- 
rate particulars of attempts at simplicity or avoidance of un- 
necessary complications. The latter object, however, has been 
kept steadily in view in many quarters, and in connection with 
the adjustment of numerous details. 

A considerable amount of discussion has been devoted, in 
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this and other countries, to the ornamentation of locomotives, 
and the dominant tendency has been towards a repression or 
abandonment of ornate styles. On the one hand it is alleged 
that sombreness leads to neglect, and on the other that super- 
abundance of bright metallic work and elaborate paintings are 
ridiculous, expensive, and not in keeping with the labors per- 
formed. 

RUNNING LOCOMOTIVES “FIRST IN, FIRST OUT,” OR WITH TWO OR 

MORE CREWS. 


Interwoven, to some extent, with the questions involved 
with the ornamentation of locomotives important considera- 
tions have arisen in connection with the adoption on the New 
York Central, and Pennsylvania, some years ago, of a system 
of operating locomotives by which the amount of service ob- 
tained from them in a given period was greatly increased. The 
old practice, and the custom still followed by many roads, is to 
treat the locomotive and a given crew as practically inseparable, 
the same men always running the same machine, and a given 
machine having only one crew to operate it, except in unusual 
emergencies; or in cases where this rule was departed from 
then two given crews would be identified with a given locomo- 
tive. The usual custom formerly was that no locomotive did 
more work in a given period than one crew could superin- 
tend, and the capacity of each engine was thus limited to the 
powers of endurance of one man. Where this state of things 
exists it is usually considered desirable that special pains should 
be taken to inspire in the minds of the engineers and firemen 
a feeling of pride in their particular engine, which is to some 
extent fostered or strengthened by a superabundance of orna- 
mental work, as well as to stimulate and secure special know- 
ledge of the peculiarities of each locomotive by its particular 
engineer. Of the new system, William P. Shinn, member of 
the American Society of Civil Engineers, in an instructive paper, 

“written in 1882, on the Increased Efficiency of Railways for the 
Transportation of Freight, says:— 

“Until quite recently every locomotive had its regular ‘en- 
gineer,’ and when he slept the locomotive was idle. This was 
changed on the New York Central and Hudson River Railroad 
some eight or ten years since, with but indifferent success, by 
the adoption of the rule ‘first in, first out,’ both for locomotives 
and crews, so that the next crew in order takes the next engine 
in order, and by having many more crews than locomotives 
nearly 50 per cent. more service is got from the latter, with 
less deterioration caused by frequent alternations of heating 
and cooling. 

The Pennsylvania Railroad Company, after carefully experi- 
menting with it on their Middle division, adopted it for their 
whole line in 1878, and the benefits of this system were shown 
by its results in 1879, as will be seen by reference to schedule 
E, giving the average miles run per annum by freight locomo- 
tives on the Pennsylvania Railroad, and the average number 
of tons of freight hauled by each from 1870 to 1881. 

It shows as the average of all divisions:— 


Average 


Per locomotive. Miles run. 


ton mileage. 
ibn) MEV ne Sasa] Carel ioierei=tacie visin pieie) sie sialrieieielelaveia(eteie 19,244 2,100,000 
TSMR 7 Ooetetate aici vats ceatsioteinvsiclessietaistsloeleist-sniacsieeialensiatels 20,000 3,000,000 
EGNOS 1D revere Yee Yaxe aha lerarelelercis(eistatetele'a\s!s,</0)aic,6{a1sis/sverave re 24,355 4,200,000 
EVO 5 Lectatatstotatate/arelaterotelstarsteletstere ofeleicts/s)s\ele]cloreyaleie rere 27,614 5,100,000 


an increase in mileage of 38 per cent., and in effective service 
of 150 per cent. from 1870 to 1881. Of course, much of this 
latter increase is due to the use of more powerful engines and 
better cars. 

Of the general practice of this country, and the extraordinary 
results secured in some cases, in increase of locomotive mile- 
age, Mr. Banderali, an experienced French engineer, after 
making extended personal investigations in the fall of 1885, 
made the following statements in a French journal, which 
were translated and republished in the Railroad Gazette:— 

“The American companies which favor having a locomotive 
always run by the same engineman and fireman, Mr. Bande- 
rali says, do not hesitate to violate their own rule whenever 
traffic presses and they are not able or do not wish to get more 
engines. He gives the following as generally having two crews 
to one engine: The New York Central, the Cincinnati, New 
Orleans and Texas Pacific, the Boston and Albany, the Chicago, | 


Burlington and Quincy; the Pennsylvania is having a very 
varied practice, in which the ‘first in, first out” system is par- 
ticularly noticed. 

Exceptional cases of locomotive service are mentioned, as 
follows: On the New York Central, 415,790 miles, with passen- 
ger trains in five years, by No. 100, an average of 278 per day, 
costing 2.17 cents per mile for maintenance, and two similar 
cases. On the Pennsylvania Railroad No. 1,047 hauled passen- 
ger trains between Altoona and Pittsburgh, 14,100 miles, in 
July, 1885, and 14,200 miles in August, or an average of 457 
miles per day for the two months. This was done with two 
crews. [This record has since been surpassed by performances 
of a passenger locomotive on the Philadelphia, Wilmington 
and Baltimore, running between Philadelphia and Washington, 
on which four crews were utilized.]_ The first left Pittsburgh at 
7 A.M., and reached Altoona at 10.45 a. M.; left Altoona at 3.40 
P.M, and reached Pittsburgh at 8.15 Pp. M.; when the second 
crew took it out at 9.10 p. m., reaching Altoona at 1 A.™M., and 
started back at 2.30 A. M., reaching Pittsburgh at 6.15 a. M. 

In the year 1884, the largest passenger mileage made by one 
locomotive between Philadelphia and Pittsburgh was 82,500 
miles, by No. 95, and the largest freight mileage 48,800, by No. 
975; the average passenger mileage of all engines being about 
33,500, and the average freight mileage 25,200.” 

Mr. Banderali concludes as follows:— 

“Tn the preceding statement of facts I have abstained from 
expressing any personal opinion on the comparative value of 
the different systems of using enginemen in locomotive service; 
evidently in a matter of this kind nothing is absolute. But 
one remarkable fact prevails; everywhere and whatever the 
system adopted, I found the engines in a perfect state of repair, 
and the motive-power service as satisfactory as possible. 

In conversation with the vice-presidents, general managers, 
and engineers of the different companies which practice the 
system of more than one crew for one locomotive, I have 
found them all positive in the opinion that the system is ad- 
vantageous, even from the point of view of the yearly expendi- 
ture for repairs. Mr. Thomson, of the Pennsylvania Railroad, 
and Mr. Buchanan, of the New York Central, told me that their 
own statistics proved that a great reduction of cost of repairs 
per mile run had followed the change from the old system to 
thenew. I hardly dare say, fearing I may have misunderstood, 
that Mr. Buchanan calculated that the cost per mile had fallen 
from 6 to 3 cents; that is, had been reduced one-half. 

It has not been without difficulty, however, that American 
engineers have succeeded in modifying the established customs. 
Their personal intervention, unceasing, energetic, patient, per- 
sistent, and at the same time adroit, has overcome all oppo- 
sition. 

As I have already said, they did not make the system gen- 
eral from the first, and without regard to circumstances. They 
applied it first where they thought it would have the best effect, 
profiting sometimes by a pressure of traffic, in which cases all 
engineers agree in adopting the system. Only gradually was it 
applied to the whole of a division or a system. They took care 
to interest the men in the success of their experiment. They 
associated together in the working of the same engine men of 
good character who were on good terms with each other, and 
in some cases it was often only after several months’ experi- 
ment, quietly conducted, that they succeeded in realizing their 
plans and obtaining the satisfactory economical results which 
I have ascertained.” 

A report presented to the annual convention of the American 
Railway Master Mechanics’ Association, held in J une, 1887, on 
the control of engineers over driving-wheel tires, says:— 

“From the answers received on the fourth question, ‘Do you 
have regular engineers on your locomotives?’ it appears that 
the practice of having regular engineers seems to be gen- 
eral, Your committee is of the opinion that it is much more 
economical to have regular engineers on engines, and that a 
saving of at least 10 to 20 per cent. is shown in the wear of 
tires, and it must necessarily follow that the same saving is 
shown in other parts of the machinery. Your committee is of 
the opinion that when it is necessary to use more than one 
crew on an engine, two crews should be assigned to each engine 
and held responsible for the same, allowing the crews to alter- 
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nate. The best results are shown by having crews assigned in 
this way.” 
LOCOMOTIVE PERFORMANCES 

are a vital feature of the life of operating railway companies, 
and expenditures for motive power form a large proportion 
of all operating expenses. Financial results are, therefore, 
greatly influenced by whatever m terially affects cost, amount, 
and character of locomotive service. 

The changes that have been progressing include not only a 
great increase in size and capacity, but a remarkable diminu- 
tion in the. cost of new locomotives, and in the expenses for 
repairing and operating them, per car mile or ton of freight 
moved. Elaborate statistics represent the reductions that have 
occurred in cost of locomotive service per train mile, but in 
many instances the actual results are much more favorable 
than those represented by these figures, on account of a nota- 
ble increase in the amount of effective work represented by a 
train mile, through the increase in the number and weight of 
the cars moved. The cost of repairs per mile run and of fuel 
has frequently been greatly reduced, and the average amount 
of service performed by each locomotive materially increased. 
Reports of many companies have been phenomenally favorable 
in the matter of repairs, on account of a rapid expansion of 
operations which necessitated the frequent purchase of new 
locomotives, but aside from the effect of such additions great 
gains have resulted from the adoption of improved shop 
methods, the use of superior machine tools, and the establish- 
ment of standards which made similar parts of all locomotives 
of a given class interchangeable. 

Of the durability and working capacity of American locomo- 
tives, Angus Sinclair, in an article printed in the National Car 
and Locomotive Builder, said:— 

“Mechanical men who have given the subject attention do 
not require new statistics to convince them that the American 
locomotive is a wonderfully durable machine, considering the 
hard usage it is daily subjected to; but as others, who ought to 
be well informed, continue to remain ignorant about the work- 
ing capabilities of the engine, we have collected a few facts 
that bear convincing testimony regarding the extraordinary 
durability of the locomotives turned out from American work- 
shops. On April 23d, 1883, engine No. 137, a passenger loco- 
motive designed by Mr. A. B. Underhill, superintendent of mo- 
tive power, with cylinders 18 X22 inches, and driving wheels 66 
inches in diameter, was turned out of the Boston and Albany 
Railroad shops. After a few days of preliminary running on 
freight trains, this engine was put to running fast passenger 
trains. From Mr. Colby, master mechanic at Boston, we learn 
that the regular run of this engine has been 200 miles per day 
on heavy fast express trains until the last five months, when 
she has not run on Sundays. But during any busy season, or 
when locomotives were scarce, this engine did extra running, 
as was the case in May last, when she made 10,910 miles, or an 
average of 352 per day. The engine is still in good order, and 
will not be taken in for general repairs for some months. In 
doing this enormous amount of work, all the repairs effected 
on the engines, besides the minor running repairs, was turning 
the driving-wheel tires once and facing the valves once. The 
division where most of the running was done is very crooked, 
and has curves of 10 degrees. In 57 miles an ascent of 893 feet 
is made, and in the next 41 miles the descent is 833 feet. The 
train, including the engine and tender, generally weighed about 
800 tons. : 

From Mr. Wootten, general manager of the Philadelphia and 
Reading Railroad, we learn that their engine No. 44, built in 
1857, has run 707,119 miles, or over 25,000 annually; engine 
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No. 49, built in 1857, has run 750,794 miles, which is over 26,000 
annually; engine No. 57, built in 1859, has run 676,574 miles, 
No. 58, built in 1859, has run 844,196 miles, or upward of 32,000 
miles per annum; No. 76, built in 1863, has run 657,917 miles, 
or close on 30,000 miles annually; No. 142, built in 1865, has 
run 630,260 miles, and No. 118 has since 1883 made a monthly 
mileage of 6,647 miles. Most of the Philadelphia and Reading 
Railroad engines are of Baldwin make, and all built within the 
last six years have the Wootten fire-box. 

Mr. T. N. Ely, general superintendent of motive power of the 
Pennsylvania Railroad, has furnished us with many particulars 
bearing on the mileage made by passenger and freight engines 
on long and short runs on the main line and branches of the 
road, and covering about 60 per cent. of the whole number in 
service. Of the passenger locomotives, 65 made an average of 
31,707 miles annually, and the engines have an average age of 
13 years. The freight engines made an average of 22,331 miles, 
349 locomotives being represented by the figures, the average 
age of these engines being 13} years. As an example of spe- 
cially long mileage, we may mention the case of engine No. 
273, which, between September, 1875, and August, 1880, ran 
251,552 miles, and was not off her wheels during that time. 
During the months of June, July, and August last, engine No. 


, 1,047, on the Pittsburgh division, made 41,510 of a total mile- 


age. In 1882, 72 passenger locomotives made an average of 
45,936 miles each, the highest being 79,258 miles, the lowest 
30,089 miles. In the same year 175 freight locomotives made 
an average of 36,584 miles each, the highest mileage having 
been 58,711 miles, and the lowest 30,000. 

According to data received from Mr. H. Schlacks, superin- 
tendent of motive power of the Illinois Central Railroad, we 
find that some old Rogers locomotives belonging to that road 
have performed extraordinary mileage since they were first 
built; No. 28, which Mr. Morris Sellers ran for some months 
thirty years ago, and did exceptionally hard service pulling 
gravel to fill up the ground where many of the principal 
tracks at Chicago are now laid, was built in 1858, and has 
1,029,965 miles of a running record, or over 32,000 miles per 
annum of exceptionally protracted service. No. 25, built in 
1854, has run 1,007,973 miles; No. 35, built in 1854, has run 
1,015,488 miles, Of their recently-built engines, No. 221, put 
to work in 1880, ran 168,161 miles up to the end of August; 
No. 226, put to work in 1883, has run 82,437 miles to date, at 
an expense of 1.94 cents per mile for repairs. The oldest en- 
gines mentioned belonging to this company are still in service, 
and are in fair order. They might still be considered good for 
10 years’ more work, only that they are getting too light for 
the heavy trains now handled all over the road. 

Mr. William Buchanan, superintendent of motive power of 
the New York Central road, has supplied us with figures show- 
ing the mileage of a few of his passenger engines. These en- 
gines have cylinders 17 X24 inches, driving-wheels 69 inches in 
diameter, steel fire-boxes of the Buchanan pattern, and the 
working weight of engine is about 35 tons. From July Ist, 
1884, to June, 1885, engine No. 105 ran 95,003 miles at an ex- 
pense for repairs of 95 mills per mile; from October Ist, 1883, 
to December Ist, 1884, engine No. 82 ran 103,455 miles at an 
expense for repairs of 97 mills per mile; from July Ist, 1883, 
to December Ist, 1884, engine No. 84 ran 121,750 miles; from 
April 1st, 1884, to June Ist, 1885, engine No. 453 ran 105,185 
miles; from October 1st, 1883, to April 1st, 1885, engine No. 289 
ran 140,546 miles; from November Ist, 1888, to October 1st, 
1884, engine No. 838 ran 98,405 miles; from May Ist, 1884, to 
July 1st, 1885, engine No. 613 ran 118,256 miles. These figures 
are taken from thoroughly reliable records. ” 


IMPROVEMENTS OF CARS. 


O™ of the most important of all the transportation im- 

provements in this country consisted in a long series of 
extraordinary advances in cars, which included a rapid in- 
crease of their number, numerous additions to varieties, a 
notable increase in size and capacity, and the adoption of 
many useful devices for promoting the comfort of passengers 
and the economical movement of freight. 

Intelligent foreign critics of railway appliances have re- 
peatedly praised in high terms the systems of car construction 
adopted here, even when they found much to condemn in the 
permanent way of many lines, and in comparison with other 
nations the record of the United States, in connection with this 
subject, is remarkably good. 


INCREASE IN NUMBER OF CARS. 


The rapidity with which the number of cars increases more 
than keeps pace with the increase in railway mileage, as many 
of the older lines usually make considerable additions every 


year, and the gain is even greater than that indicated by sta- 
tistics, as a large proportion of the new freight cars have con- 
siderably more capacity than those formerly used. 

The following statement, compiled from Poor's Manual, ap- 
proximately represents the movement of recent years:— 


Passenger Baggage, mail, Freight 
cars, express, &c, cars, 

TS Tifisacovayscovein svloleie's wines eekclesioie eines 12,053 3,854 392,175 
VGid Oeraciaveierale ela\cteiele/sialosiaeistntelsiexsiaraisia 12,009 4,519 480,190 
USSO rc eciec cies. o/cls'eisia's\elsielsia\saielevelesisia 12,789 4,786 539,355 
LBOLtetslsie: sicieleveivis erelsieale'e's ssisoisintelere 14,548 4,976 648,295 
LBS2r iis cles a slcietate cole Widlslarsatey ¥ elels) ete 15,551 5,366 730,451 
USES eiaielaere les nictlein eeiats:sianelely where ohare 16,899 5,948 778,663 
WS8B4 romiceree or dipieretein idinie eealeleleMiaiein'e 17,303 6,411 798,399 
LSD ccsisie ale siete wre oro ieike els plels see cients 17,290 6,544 805,519 
LS S86 sic, csenacpseicpuysiese (essls pane acelel tse anes 19,252 6,325 845,914 


The Railroad Gazette compiled and published the following 
partial summary of locomotive and car construction for eight 
years, ending with 1887:— 


1887. 1886. 1885. 1884. 1883, 1882. 1881, 1880. Total, 
Locomotives built by 19 private firms........ecsececesees 2,044 1,436 800 1,149 2,067 2,282 1,977 1,405 13,160 
Freight cars built by 15 car WOorks........scesseeceseees 12,131 7,870 2,073 3,043 9,756 15,636 15,961 10,588 77,658 
Freight cars built by 29 railroads... .....2cccccccccsassore 4,014 2,225 1,482 2,634 4,031 2,943 4,035 3,250 24,664 
DPOtaL Acts «cle talelelelneicfelesiis siete gisisis ace deisbien e wiea alee 16,145 10,095 3,555 6,277 13,787 18,579 20,046 13,838 102,322 
Coal cars built by 15 car WOrks...6...cc.cssececcescccoes 11,644 5,067 1,729 4,425 3,927 5,035 6,535 3,510 41,872 
Coal cars built by 29 railroads........ssescecesseeseeeees 2,412 1,079 869 1,213 1,890 1,238 1,565 196 10,462 
EL OU leraerercis) ots re 9's a\cioai slo feieietaiaitels\aietaiata(ole'nie\e sire geceeee 14,056 6,146 2,598 5,638 5,817 6,273 8,100 3,706 02,334 
Passenger, baggage, mail, express, and caboose:— 
ARCHER OLR Sorcerers ciateleierevele nie iste tele elocale'oiei ei vielsierere sYelercle aieieiere 496 344 209 257 406 294 286 292 2,584 
DOPEAULEO AUS eaprateisiteretelteteleisisiarerereicve oielsicieis aiateinjeisie eiereivistet erste 167 112 50 117 181 164 121 103 1,015 
ET Otello rererstererele's oiertiasersjers siaitie stele wiave Biol cia "sterete cletacsvereisin 663 456 259 374 587 458 407 395 3,599 
Sleeping, dining, buffet cars, &c.:— 
LStCATAW.OLICS. coir cicialsjars s vice avetuinsisioeiste siete e.faiee's saugsoesd4 65 53 53 64 49 50 65 16 415 
DOES 1S eecteis erereveretere clolorers e 615/s) ticles sseiejeieresiereielets ete (oisieveree 2 4 7 8 11 10 10 1 53 
AHSES Caer, ec ROR ORR ea cae ieee: > a 87 57 60 72 60 60 ee eee 


The census report of 1880 on railways states that there were 
then in the United States 12,330 passenger cars, 4,475 mail, 
express, and baggage cars, 375,312 freight cars, and 80,188 cars 
of all other descriptions, owned by railroad companies, and 
that, beside this equipment, there were used upon certain roads 
“sleeping cars, palace or parlor cars, express cars, and other 
rolling stock, owned by corporations or companies separate and 
distinct from the railroad corporations, such as freight and trans- 
portation companies, the Pullman Car Company, railway equip- 
ment companies, United States Rolling Stock Company, &c.” 

As the number and capacity of cars available approximately 
indicate the amount of business transacted on the railways of 
each section, their distribution between the lines of different 
groups is a matter of some interest. At the close of 1885 it 
was as follows: The New England group, with a mileage of 
6,309.78 had 45,935 cars of all classes. The middle group, com- 
posed of New York, New Jersey, Pennsylvania, Delaware, and 
Maryland, with a mileage of 18,578.28, had 329,328 cars. The 
central northern group, embracing Ohio, Michigan, Indiana, 
Illinois, and Wisconsin, with a mileage of 41,518.66, had 268,589 
cars. The south Atlantic group, containing Virginia, West 
Virginia, North Carolina, South Carolina, and Florida, with a 
mileage of 12,165.89, had 29,114 cars. The gulf and Mississippi 
valley group, with a mileage of 9,675.19, consisting of the states 
of Alabama, Mississippi, Tennessee, Kentucky, and Louisiana, 
had 33,197 cars. The south-western group, consisting of Mis- 
souri, Arkansas, Texas, Kansas, Colorado, and New Mexico, 
with a mileage of 22,223.07, had 64,794 cars. The north-west- 
ern group, containing Iowa, Minnesota, Nebraska, Dakota, 
Wyoming, and Montana, with a mileage of 19,362.82, had 
89,792 cars. The Pacific group, containing Washington Ter- 
ritory, Oregon, California, Nevada, Arizona, and Utah, with a 
mileage of 7,952.01, had 18,261 cars. 


While there was in the entire country an average of between 
600 and 700 cars to each hundred miles of main line, the equip- 
ment of the roads of different groups varied from a little more 
than 200 cars per hundred miles of main line to nearly 1,800 
cars per hundred miles, and the differences between companies 
was much greater. The proportionate amount of equipment 
in the United States falls considerably below the standard of 
Belgium, France, Germany, and Great Britian, but approxi- 
mately equals or exceeds that of most other countries, and the 
train movement on some of the busiest American lines exceeds 
in magnitude that of nearly all foreign railways. 


MAINTENANCE AND CONSTRUCTION OF CARS. 


As the tendency is nearly universal in this country, except 
during eras of disastrous developments, towards a rapid in- 
crease of traffic, the maintenance of old cars and construction 
of new ones form an industry of considerable importance, in 
which many railway. lines and private firms or companies are 
engaged. All operating railway companies are obliged to main- 
tain departments of varying magnitude, which are specially 
devoted to repairing cars, and they frequently, also, construct 
new cars. There are also a large number of car-buildin g estab- 
lishments. A list of car builders in the United States and 
Canada in July, 1887, gave the names and locations of ninety 
car works. 

In the manufacture and repair of cars a number of extensive 
auxiliary industries are conducted in independent establish- 
ments. Many car wheels, car axles, and car springs are thus 
made, and the requirements for fitting up in the most ap- 
proved style modern passenger cars are so exacting that they 
include an immense variety of things specially adapted to 
them, and also many others that are used in dwellings, hotels, 
or carriages. 


INCREASE OF VARIETIES OF CARS. 


eee general subdivisions of passenger, baggage, mail, express, 
and freight cars have been supplemented by a number of 
minor divisions which represent important distinctions. 


PASSENGER CARS. 


Cars devoted exclusively or chiefly to the transportation of 
passengers have assumed types which either originated in this 
country or embody an immense number of American improve- 
ments. The list includes the following varieties:— 

The first-class passenger car or coach, often called a day-coach, 
which is the car used by the bulk of passengers. The second- 
class passenger car or coach, which usually closely resembles 
the car designated as first class, although it may be somewhat 
antiquated or relatively inferior in its interior arrangements, 
and it is frequently used as, and designated, a smoking car. 
The parlor car, bay-window parlor car, drawing-room car, chair 
car, or palace car, contain more comfortable seats or more 
luxurious and attractive surroundings to a sufficient extent to 
command an addition to the standard fare. The sleeping car, 
in which berths or beds are made up for the use of passengers 
at night, and the car rearranged so as to furnish convenient 
seating facilities during the day. Such cars, as well as a num- 
ber of other high types of cars, including parlor cars and dining 
cars, are supplied by the Pullman, Wagner, and Woodruff car 
companies to railway companies, under various business ar- 
rangements, and they are used in a large proportion of the 
first-class through travel of the country. The buffet car and 
hotel car combine facilities for sleeping with arrangements for 
furnishing food; the meals provided in the buffet car are usually 
comparatively light lunches or repasts which do not require 
much cooking. The use of the hotel car, in which more di- 
versified meals are supplied, is confined to a comparatively few 
routes and is apparently declining. One of the varieties of the 
buffet car is used as a smoking car, and not as a sleeping car, 
while from the side-board, which furnishes the origin of its dis- 
tinctive name, various articles of food or refreshments are sup- 
plied. There are suburban excursion cars and observation cars, 
used in ordinary passenger travel, especially during the sum- 
mer season, and on routes leading to or from places noted for 
scenic attractions or mountain or sea breezes, the special fea- 
ture of these cars being free vent to air currents or exposure 
similar to that obtained in a carriage which has a top but no 
side curtains. Aside from these there are a comparatively 
small number of cars fitted up for excursion parties or im- 
portant members of theatrical troupes, which combine specially 
luxurious arrangements for sleeping, dining, and resting. They 
probably furnish the most notable contrast, among the cars 
available to the public, to emigrant cars, some of which are 
fitted up as sleepers in an inexpensive manner, but all of 
which are usually decidedly inferior in interior finishings and 
furnishings to the passenger coaches in contemporaneous use 
on the lines over which they are running. 

In the construction of the various grades of passenger cars 
a vast amount of mechanical and decorative talent has been 
displayed. Every detail has received prolonged and thoughtful 
consideration, and changes representing advances or improve- 
ments of one kind or another have been gradually introduced 
and are constantly under consideration. So far as the vehicle 
is concerned, the higher classes of American cars approxi- 
mately typify the perfection of travel, and yet active brains 
are always at work in devising additional improvements, and 
there are few periods in which changes of considerable conse- 
quence are not extensively introduced. Passenger cars have 
gradually been advanced through many stages of development, 
representing forward movements in each particular, to an ex- 
tent that approximately parallels changes in domestic archi- 
tecture and household arrangements. Everything relating to 
comfort, ease, health, elegance, and ministration to luxurious 


tastes, including ventilation, heating, lighting, strength, safety, 
mechanical efficiency, avoidance of jarring or jolting, orna- 
mentation, superiority of appliances for supplying food or 
securing rest or sleep, has received due consideration, on a 
stupendous scale, regardless of expense. 

The highest type of modern American cars are traveling 
mechanical triumphs, which embody all useful known inani- 
mate devices for ministering to the comfort and luxurious 
tastes of mankind, at all hours of the day or night, whether 
the passenger is asleep or awake, whether he wishes food as 
he is journeying at a rapid pace, or prefers a day coach, a 
parlor car, a smoking car, or a sleeping car. None but those 
who zealously endeavor to familiarize themselves with details 
can form even a faint conception of the immense variety of 
things pressed into useful service in passenger cars. 

One of the great fields of progress has been the increase of 
the strength of the car. The best of the modern passenger cars 
are strong enough to resist shocks and concussions which would 
inflict fatal injuries upon the inmates of an inferior and rela- 
tively weak car. Other important spheres of effort related to 
methods of lighting and heating cars, to seats, platforms, coup- 
lings, lavatories, retiring rooms, ventilation, baskets, and mis- 
cellaneous furnishing and finishing, and to plans for improving 
all the details of passenger-car trucks. They include articles 
designated by more than a hundred names, embracing wheels, 
axles, journal boxes, transoms, springs, equalizing bars, brake 
beams, brake shoes, and many other things. In their arrange- 
ment and improvement American mechanics and car builders 
have perfected a long list of devices which are superior to 
others used for similar purposes in any foreign country. 

The latest of the notable achievements, which is the con- 
struction of the vestibule train, combines the power to ward 
off danger in the highest state of development with the most 
important of all other advances made in connection with the 
trucks, decoration, construction, or furnishing of dining, sleep- 
ing, and parlor cars. Its distinguishing feature is the coup- 
ling together of the best of these cars under conditions that 
render it as safe and comfortable for the passenger to move 
from one car to another as to pass between the rooms of a fixed 
habitation, and at the same time to provide new safeguards 
against the danger of telescoping cars, which are presumably 
infallible. 

BAGGAGE, MAIL, AND EXPRESS CARS 
are frequently run as parts of passenger trains. Some of the 
cars used to carry baggage in a portion of their available space 
are used partly for that purpose and partly for the carriage of 
passengers. When specially arranged for such a dual use they 
are styled combination coaches or cars. An analogous pur- 
pose is served by mail or postal cars, which, in addition to 
carrying heavy mails, transport postal clerks or officials en- 
gaged in assorting mail matter. Express cars are fitted up for 
carrying light packages, valuable articles, and valuable perish- 
able freight, on passenger trains. There are combination bag- 
gage cars, which have apartments set off for mails or express 
matter, or both, in addition to space for baggage. 

Postal cars possess special interest and significance on ac- 
count of the opportunities they afford for expediting mail 
matter. They were first introduced in this country in 1864, 
about which time they commenced running on one important 
north-western route, and between Washington and New York. 
The service performed by railways in hastening the dissemi- 
nation of letters and newspapers forms a very important por- 
tion of their labors in an intellectual point of view. Mechani- 
cally some of the postal cars embody interesting features. On 
some routes they are of unusual length and weight, to furnish 
the requisite capacity, and one of the appliances used is a mail 
catcher, consisting of a bent iron bar, for taking up or catch- 
ing mail bags while the train is in motion. 
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FREIGHT CARS. 


CARS USED IN OPERATION AND CONSTRUCTION, OR WORKING CARS. 
A considerable number of cars are used to carry persons 
officially connected with railways. They include the officers’ 
car, used chiefly by high railway officials in passing over their 
lines, or by distinguished passengers, such as Presidents of the 
United States, to whom courtesies are extended. These cars 
are usually provided with kitchens, a sleeping apartment, and 
a drawing or sitting recom. They are sometimes fitted up in 
an elegant and attractive style. A pay car is a special variety. 
For the accommodation of the conductor and train men of 
freight trains, for carrying various stores and tools, and, in 
some instances, for displaying signals, a caboose car or cabin 
car is attached to the rear of freight trains. On some roads 
eight-wheeled cars are used for this purpose, and on others 
four wheeled cars, the latter being usually termed cabin cars. 

In the modern style of rapid construction, especially in com- 
paratively new western, south-western, and north-western re- 
gions, trains specially fitted up for the purpose of hastening 
operations, and cars intended to facilitate particular labors 
play an important part. A novelty rarely attempted, which 
involves obvious perils, was a construction train used in the 
rapid extension of the St. Paul, Minneapolis and Manitoba 
Railroad in 1887, of which a brief description says: “This train 
left Minot, Dakota, on April 2d, 640 miles east of Helena, and 
581 miles west of St. Paul, reaching Helena, Montana, Novem- 
ber 19th. It carried about 250 men, who ate and slept in the 
three-story cars. Some pitched tents on the top of the lower 
cars, preferring plenty of fresh air. The train also carried the 
feed for 200 teams used in hauling ties and bridge timbers. 
The cars have strong cables attached to the sides, which are 
fastened to the ties in heavy winds, as the cars are somewhat 
top heavy.” There are cars provided with appliances for 
driving piles, and others for digging ditches alongside of a 
track, a combined steam shovel and derrick car, gravel cars, 
ballast cars, and a car styled a scraper and leveler. There are 
hand wrecking or derrick cars, carrying ten-ton cranes, steam 
wrecking or derrick cars, and a block car, attached to wrecking 
trains, for carrying blocks, ropes, chains, and tools. Also snow 
plows, tool cars, sweeping cars, ferry push cars, which are long 
platform cars, used for pushing or pulling other cars off a ferry 
boat, when it is approached by an incline too steep for locomo- 
tives, and a number of varieties of hand cars. 

One of the most interesting of the cars used for assisting rail- 
way labors is a dynagraph or inspection car, which records the 
speed of trains, amount of fuel used, and imperfections in track. 
Of one of these, invented and extensively used by P. H. Dud- 
ley, a description says that the dynagraph “is a very compli- 
cated machine, occupying a space three or four feet square in 


a car constructed especially for the purpose, and contains, be- 
sides the dynagraph, excellent accommodations for the in- 
ventor and his wife, who accompanies him, and is an excellent 
assistant. The draw-bar of the car is connected with a piston, 
which works in a cylinder under the floor, and which is filled 
with oil, These are so arranged that if ihe draw-bar is sub- 
jected to strains of either tension or compression they are 
resisted by the oil in the cylinder. From this cylinder there 
runs a small pipe, which connects with a small cylinder placed 
upon the top of the machine. This has a piston in it, which 
connects by a rod, and carries a pen which draws a diagram of 
the resistance of the train upon a roll of paper some thirty 
inches in width. This paper is fed over a table at the top of 
the machine by a very ingenious contrivance. As the paper 
rofls across the table a stationary pen marks what is called a 
base line. This line is followed by the pen mentioned above 
when there is no tension upon the draw-bar, but as soon as 
there is any pressure in the draw-bar cylinder the pen is carried 
away from the base line a distance proportional to the pressure, 
and the diagram immediately indicates the tension on the draw- 
bar. The speed of the train is recorded by means of an electri- 
cal attachment, with a chronometer clock upon the machine, 
which indicates the space traveled over each Second. The next 
pencil is arranged to mark the distance traveled over every ten 
seconds, and still another pen is used to record minutes.. A 
pen is also arranged so that by an electrical connection it re- 
cords each revolution of the driving wheels. Another records 
the mile posts as they are passed, which is done by an assistant, 
who touches an electrical key at each post. The alignment of 
the road—that is, the curves and straight lines—are recorded 
in a similar way. A pen next to this is connected with a water 
meter attached to the feed pipe of the locomotive, and records 
the quantity of water consumed at different times and places. 
Still another pen is arranged so that an assistant in the loco- 
motive records every shovelful of coal as it is put on the-fire. 
The same pen has been used to record the time that black 
smoke escaped from the chimney. A pen is also provided 
which records the distance run by the car, and another records 
the indications of an anemometer placed on top of the car. 
The fourteenth pen gives a record of the surface of the road, 
and shows at a glance any inequalities that exist. Besides the 
above, there is also attached to the machine a finely-constructed 
integrating apparatus. The pens used to record the numerous 
phenomena connected with train resistance, &c., consist of 
small glass tubes, which are drawn to a fine point and filled with 
eozine, one of the products of coal-tar distillation. A half grain 
of this is dissolved in an ounce of water, and makes a beautiful 
red color.” 


FREIGHT CARS. 


N numbers, industrial importance, and revenue-earning 
power freight cars greatly exceed all others. They are the 
principal source of net income to a large proportion of Ameri- 
can roads. Much has been done to construct cars specially 
adapted to particular classes of traffic, and also to invent plans 
for promoting the economic movement of every description of 
freight. The varieties include the following: Box car, box stock 
car, cannon car, coal car, coal dump car, coke car, double-deck 
car, drop-bottom car, dump car, flat cars, fruit car, furniture 
car, gondola car, grain car, heater car, hopper-bottom car, ice 
car, iron-hopper coal car, lumber car, logging car, milk car, 
mine car, oil or tank car, ore car, refrigerator car, stock car, 
tip car. 

One of the distinctions is between four-wheeled cars and 
eight-wheeled cars. Few of the former are now used, except 
for carrying coal, and even for this purpose, as well as others, 
there is a strong modern tendency to use eight-wheel cars to 
increase capacity, which is one of the most important methods 
of reducing the cost of extensive movements. Freight cars are 


rarely furnished with more than eight wheels, but when they 
are to be used in transporting large cannon or heavy machinery 
they are sometimes supplied with sixteen wheels and given a 
carrying capacity of more than a hundred tons. 

Of the classes of cars used for special purposes, some of 
which have received particular attention, are 


HEATER CARS, REFRIGERATOR CARS, FRUIT CARS, AND STOCK CARS, 


The heater cars are used chiefly in high northern latitudes, 
and mainly in New England, for the purpose of transporting 
fruits and vegetables under conditions that will prevent them 
from freezing during cold seasons. These cars are generally 
heated by particular forms of mineral-oil lamps, ingeniously 
arranged with the view of automatically controlling the tem- 
perature by the expansion and contraction of metallic rods, 

A wide range of usefulness has been secured for refrigerator 
cars in connection with the transportation of dressed meat over 
long distances, a business that rapidly gained great magnitude, 
and various other perishable articles of food. A number of 
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varieties of these cars have been constructed, and during late 
years important improvements have been made. One class 
uses ice and salt for refrigerating; another uses ice only; in 
some cars ice is carried in their upper portion, or overhead in 
ice pans; in others ice is carried in the ends of cars in ice racks 
or tubes, and great differences exist in the extent to which the 
desirable atmospheric conditions are produced. The tempera- 
ture aimed at is a few degrees above the freezing point. On 
account of the magnitude of the interests involved great losses 
would result from a failure to produce the necessary effects, 
and as such failures are certain to be detected by discriminating 
food consumers, the success which has attended modern efforts 
to increase the demand for articles carried in refrigerator cars 
affords convincing proof of the excellence of the highest types 
of these useful vehicles. They have done much to make the 
perishable food products of each section of the United States 
available to all other sections of the country, or at least to pre- 
vent distance being a barrier to such an interchange. 

An analogous purpose is served by fruit cars in which neither 
ice to cool nor lamps to warm are used, but in which ventila- 
tion is necessary, and is provided by ventilators that can be 
opened or closed while the car isin motion. The success of 
efforts in this direction, and the practice of attaching fruit cars 
to passenger trains to increase speed, have done much to de- 
velop the fruit trade of California, and the carriage of various 
kinds of fruit and vegetables from other sections over long dis- 
tances in cars which do not contain novel appliances has had 
an important influence in developing producing regions, and 
diversifying the food supplies of large cities and numerous 
districts. 

Stock cars for the transportation of cattle, sheep, and hogs 
over long routes are used extensively, and they, too, form im- 
portant agencies in the distribution of food supplies. Some 
cars are intended for the movement of horses, including very 
valuable animals. A car known as a box stock car, which is 
substantially an ordinary box car with either large grated or 
slatted openings for ventilation, is little used except for trans- 
porting horses. For the movement of specially valuable horses, 
such as famous trotters or racers, elaborate accommodations 
are sometimes provided, including the padding of the interior 
of the cars, so as to reduce the risk of injuries to the lowest 
possible limits, and ingenious devices for ensuring ample sup- 
plies of food and water and attendance. For the transportation 
of sheep and hogs a double-deck stock car, with two floors, one 
above the other, is used. Considerable attention has been given 
to their construction, and some have been built of sufficient 
strength to carry heavy loads. Many of the modern stock cars 
are so designed that they can be used as double-deck cars. The 
transportation of live cattle over long distances is a business of 
great magnitude, many cattle being moved in cars from one 
set of pasture grounds to districts in which they are fattened, 
and many other cattle being sent by rail to abattoirs or 
slaughter houses after they are supposed to be in proper con- 
dition. The ordinary cattle cars are all provided with ample 
facilities for ventilation, having many open slats. But on ac- 
count of sufferings of the animals, in some instances, from 
lack of food or water, overcrowding, detentions, or other causes, 
special efforts have been made to promote the construction of 
cars popularly styled palace stock cars, which are intended 
to carry stock with less injury and more comfort than the 
vehicles generally used for this purpose. Endeavors have been 
made to secure the passage of laws intended to enforce the 
adoption of improved methods, and the American Humane 
Association has given prizes for designs of palace stock cars 
which it considered most meritorious, to A. C. Mather, of 
Chicago; W. Stuart Hunter, Belleville, Canada; J. M. Lincoln, 
Providence, Rhode Island; Montgomery Palace Car Company, 
New York city; Burton Stock Car Company, of Boston, Massa- 
chusetts; Thomas Clarke, of Truro, Nova Scotia; and John W. 
Street, of Chicago, Illinois. 


MILK CARS AND GRAIN CARS. 


Tn addition to the cars referred to above, box cars are used 
frequently for the transportation of food or products which can 
be converted into food. Two of the most important classes 
containing special mechanical arrangements are milk cars and 


grain cars. The former play an important part in the business 
of divisions of railways located near large cities, while the 
latter are-used extensively in such lengthy movements as those 
made between the Mississippi valley and the Atlantic seaboard. 
Milk cars, used for carrying milk in cars, generally resemble 
baggage cars, and are commonly provided with springs similar 
to those placed under passenger cars. Box cars are rendered 
appropriate vehicles for carrying grain by having a tight inside 
grain door attached, to prevent the grain from falling out. 
Many of the modern box cars have an attachment to accom- 
plish this purpose which can be thrown on one side when 
other articles are to be carried, and other kinds of doors are 
most convenient, and a number of devices have been invented 
to facilitate such operations. 


COAL CARS, COKE CARS, AND TANK OR OIL CARS. 


The largest amount of tonnage moyed on railways of any 
one class of articles consists of coal and coke, especially the 
former. For a considerable period anthracite furnished the 
bulk of such tonnage, and it still supplies a large proportion, 
but bituminous coal, semi-bituminous coal, and coke are for- 
warded by rail in large quantities. The cars used are generally, 
but not universally, of a kind exclusively devoted to this traffic, 
hauling no back loads, and many of the movements are at very 
low rates. Earnest endeavors have, therefore, been made in 
various ways to promote economy by improvements in car 
construction, and a variety of styles of coal and coke cars have 
been manufactured. They commonly have drop or hopper 
bottoms to facilitate unloading, and include the following 
styles: A 4-wheeled wooden anthracite coal car, valued at from 
$205 to $250, weighing from 7,600 to 7,900 pounds, with a carry- 
ing capacity of 13,000 pounds; iron cars, with 4, 6, or 8 wheels, 
with drop or hopper bottoms; ordinary flat or platform cars, 
with side-boards; hopper-bottom gondola cars. The modern 
tendency is to increase capacity, and use various sizes of drop- 
bottom gondola cars, some of which weigh 16,000 pounds, and 
have a capacity of 28,000 pounds. Others weigh 22,000 pounds, 
and have a capacity of 40,000 pounds. During late years the 
capacity was increased in some instances to 50,000 pounds, and 
subsequently to 60,000 pounds. Coke cars differ mainly from 
the longer styles of gondola cars in having higher sides, the 
upper portion being slatted. 

Tank cars, or oil cars, used for the transportation of petro- 
leum, furnished for a considerable period the only available 
facilities for moving crude oil from the producing regions to 
distant refineries, but subsequently pipe lines leading to the 
seaboard and other centres of refining industries were con- 
structed. This change materially diminished the utility of 
tank cars, but a considerable movement is still made in them, 
which now consists largely of refined instead of crude oil to 
southern districts, from which cotton-seed oil is forwarded in 
them as a back load. They are cylindrical, boiler-iron vessels, 
resembling somewhat in shape the boiler of a locomotive. They 
are held in place on a platform by tank bands, and prevented 
from turning. They have a tank dome and a tank nozzle, used 
for emptying the oil. Their usual capacity is from 3,700 to 
8,850 gallons. 

LUMBER CARS, LOGGING CARS, FLAT CARS, GONDOLA CARS, AND 
TIP CARS. 

Peculiarities in car construction, intended to promote con- 
venience and economy in loading, unloading, or moving build- 
ing materials are displayed in logging cars, lumber cars, flat 
cars, tip cars, and gondola cars. A lumber car is generally, 
but not always a box car, and it is usually of extra length,— 
about 34 feet. Logging cars are used extensively for transport- 
ing logs through portions of lumber districts to saw mills, where 
they can be converted into lumber. Prominent varieties are 
an extension reach eight-wheel logging car, with a capacity for 
carrying 3,000 feet B. M., weighing 6,200 pounds, height, 27 
inches, length, 21 feet over all; and a flexible truck eight-wheel 
logging car with a capacity for carrying 1,500 B. M., a weight 
of 4,000 pounds, height, 24 inches, length, 21 feet over all; a 
flexible, frame lumber larry, having four wheels. The logging 
cars bear about the same relation to other cars that logging 
wagons bear to other wagons,—platforms and everything above 
platforms or floors being omitted. 
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The next stage of arrangement is represented by the flat car 
or platform car, in which there is nothing above the platform; 
and no obstacles to loading or unloading heavy articles, such 
as large stones, are presented. To prevent slipping or sliding 
off, stake pockets are provided on the sides of these cars in 
which stakes can be placed. 

A flat or platform car is converted into a gondola car when 
boards rising above the level of the platform are attached to 
all its sides. There is a modern tendency to increase the num- 
ber or height of such boards, and to rely upon a hopper-bottom 
rather than upon the removal of the boards from one of the 
sides of the car to facilitate unloading. ‘ 

The tip car is a style extensively used in railway construction 
and sometimes for other purposes. It is usually four-wheeled, 
but sometimes eight-wheeled. One style of the latter weighs 
13,000 pounds and has a capacity of 16,000 pounds. It com- 
bines the leading features of a gondola car with arrangements 
for tipping the body so as to let the load slide out, instead of 


discharging it through a drop-bottom. An improved style of | 


tip car provides for slowly tipping the load by gearing. 


The typical American freight car in general use, which is 
applicable to nearly all purposes already mentioned, either 
with or without a few temporary modifications, and also to the 
transportation of an immense variety of miscellaneous articles, 
including groceries, dry goods, hardware, and nearly all de- 
scriptions of merchandise, is the box car. Provided with a 
roof and strong sides, it affords thorough protection from the 
weather when in good condition, and is practically the only 
description of freight car used for the transportation of articles 
needing such protection which are not usually moved in cars 
embodying special features. A few four-wheeled box cars are 
used, but box cars nearly all have eight wheels, and one of the 
most important of the modern changes was to increase their 
capacity, which formerly rarely exceeded ten tons, and was 
subsequently increased to from twenty tons upward. There is 
a considerable diversity in the details and size of the box cars 


| used by different leading lines, but an active general movement 


has been progressing for some years towards an increase of their 
size, strength, and capacity, and a diminution in the number and 


extent of the diversities in the details of their construction. 


INCREASE OF THE CAPACITY OF FREIGHT CARS. 


HE final result of many preceding and auxiliary move- 
ments was a notable increase in the size and capacity of 
freight cars, which was one of the most important agencies in 
promoting the economic movement of many products. Before 
the commencement of the eighth decade few of the freight cars 
of the country had a nominal capacity greater than ten tons, 
although heavier weights were often crowded into them; but it 
was scarcely considered safe or prudent to move loads exceed- 
ing ten tons in such cars as were then generally used. Years 
of effort, indeed, had been spent in establishing a ten-ton 
standard, the rise from a much lower level being slow and 
gradual. The conservative course pursued was largely due to 
the defective condition of many of the railroads, and soon after 
they were materially improved an extraordinary increase of 
the nominal capacity of a considerable number of freight cars 
was produced in a remarkably cheap and easy manner, being 
simply the work of the paint brush; that is to say, inscriptions 
on the body of cars announcing that their capacity was ten 
tons were superseded by figures setting forth that they could 
carry fifteen tons. Such a feat would scarcely have been pos- 
sible if the practice of loading cars with greater weights than 
their designated capacity had not been extensively followed, 
and it was succeeded by changes in methods of construction 
which gave to a large proportion of the freight cars of the coun- 
try an actual increase of capacity of from ten up to fifteen tons. 

Statements bearing on this subject include the following:— 

In an interesting paper “on the increased efficiency of rail- 
ways for the transportation of freight,” read by William P. 
Shinn, before the American Society of Civil Engineers, on De- 
cember 20th, 1882, he said:— 

“For many years, say from 1855 to 1876, the standard capacity 
of freight cars was 20,000 pounds, although much more was fre- 
quently loaded ona car. About 1877 a few cars were built to 
carry 30,000 pounds, and since 1879 the standard freight cars 
built for the principal east and west lines of railroad have been 
constructed to carry 40,000 pounds. I am informed that the 
Pennsylvania Railroad Company has ordered the construction 
of some cars having 50,000 pounds’ capacity. This increased 
capacity is obtained by using a somewhat heavier car body, or 
‘cargo box,’ with slightly heavier axles and journals. The 
comparative weight of a standard Pennsylvania Railroad box 
car, with its load, in 1870 and 1881, was as follows, viz.:— 


Weight Weight Load. Per 
of car of load. Total. se 
TR Ey Ua eS 20,500 20,000 40,500 49.38, 
EO STE CORR COTE 22,000 40,000 62,000 643575 
Increase,....20-.066 1,500 20,000 21,500 15g” 


A comprehensive statement of the general railway practice 
of the country and of the economic advantages of an increase 
of the capacity of freight cars is contained in a circular issued 
by a committee of the Master Car-Builders’ Association, dated 
March 380th, 1882, which was intended to elicit information 
from railway officials in regard to the advisability of increasing 
the capacity of freight cars above twenty tons. The following 
is an extract from this circular:— 

“Tt is only a few years since freight cars were allowed to be 
loaded with more than ten tons. At the present time but few 
eight-wheel cars are built with a carrying capacity of less than 
twenty tons. From this fact we infer that twenty-ton cars can 
be run as safely as ten-ton cars, and that freight can be trans- 
ported with greater economy in cars that have the greatest 
carrying capacity. 

The increase of freight traffic upon our leading railroads 
during the last five years has been very large, and if it had 
been necessary to transport it in ten-ton cars the expenses for 
motive power and train men, cost of maintenance of the greater 
number of cars, &c., would have been enormous. Road-beds 
and bridges are made more substantial than in former years, 
Locomotives have of late been made of enormous weight and 
power, and such locomotives are so successful and satisfactory 
that railway managers still continue to build them. If these 
heavy locomotives can be run without serious injury to road- 
beds and bridges, are there any objections to increasing the load 
of freight cars when there are so many advantages to be gained 
thereby, with so few and trifling objections? 

The following are considered a few of the most important 
advantages that may be derived in transporting any given 
amounts of tonnage in thirty-ton cars: Less cost of cars; less 
cost of repairs; less dead weight; less number of way bills to 
make; shorter trains; shorter side tracks; less coupling and un- 
coupling of cars, and damage to draw-bars and fixtures; less 
number of brakes to operate; less number of journal boxes to 
oil; less number of wheels to inspect; less train men, and many 
other smaller advantages.” 

At the present time (1888) box cars with a nominal capacity 
of twenty tons approximate most closely to the prevailing 
standard, but cars with a nominal capacity of twenty-five tons 
are not unusual, and some of 60,000 pounds nominal capacity 
are in use. A large proportion of the latter are gondola cars. 
It is probable that the practice of overloading is still followed 
not infrequently, and it occasionally results in making a twenty- 
ton car carry from twenty-five tons upward; a twenty-five-ton 
car carry more than thirty tons, and a thirty-ton car carry per- 
haps more than thirty-five tons. The extent to which such 
practices have heretofore been followed has been urged, in 
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annual conventions of the Master Car-Builders’ Association, 
as a serious objection to a material increase of the nominal 
capacity of freight cars above twenty tons. 

Other considerations bearing on this subject are presented in 
a report made to the annual conyention of the Master Car- 
Builders’ Association, held in 1888, and discussions it elicited. 
A committee which had addressed circulars of inquiry to nu- 
merous members stated that “all the replies agree that 40,000 
pounds of load, not including the car, is all that can safely be 
put upon the preseut master car builders’ standard axles and 
our present construction of freight-car equipment. They also 
agree that there are several conditions to be considered in this 
connection: (1) Our imperfect mode of lubrication; (2) the carry- 
ing capacity of bridges and track; (8) the tendency to increase 
the speed of freight trains. “All combined make them very cau- 
tious as to what increase of carrying capacity to reccommend.” 

In the discussion of this report Mr. Wilder said: “In regard 
to the increased capacity of cars, it seems to me that we are 
running pretty nearly to the limit we can put on one vehicle. 
It is very hard work to get most of the freights offered to us 
into one of our 83-foot cars in a load of over 40,000 pounds, 
and we must increase the length of the cars if we carry more 
weight. I have had occasion to look into that matter very 
thoroughly, and with most of the different kinds of staple goods 
that are forwarded—pork, lard, and grain—you must load the 
present cars very nearly to the roof before you can get 40,000 
pounds into them. Of course, with coal, iron ore, pig iron, 
and other materials of that kind, the load which can be carried 
in one of these cars is not so limited.” 

Mr. Wall said: “Some cars were built for the Pennsylvania 
Railroad of 50,000 pounds, which were of the same length as 
hopper gondola cars, with higher sides. We have not had any 
of those cars on the Pan Handle, and we do not expect to get 
any for some time to come. We found that we could not take 
ears of 50,000 pounds capacity and run them over bridges 
safely. You can take one car of 50,000 pounds capacity on 
almost any road, probably, in existence, that has a good road- 
bed, and take it over bridges, too. But there is another con- 
sideration, if you take two 50,000 pounds cars, and they are 
loaded, the points between the trucks will be very heavily 
loaded. That is, if you take the total wheel-base from the 


outside of one track to the outside of the other on two ad-/} 


jacent cars, the weight per foot will be too great to run safely. 
If you take the total wheel-base under one car it will be all 
right, because that is distributed over, say, thirty feet, while 
the other is distributed in a length of probably sixteen feet, 
and we found, in investigating the subject, that it would not be 
safe to run them over our road,” 

At this convention a committee of seven was appointed to 
confer together and agree, if possible, upon a standard house 
car with details of all its parts, whose maximum load shall be 
60,000 pounds. The agitation of the subject was continued at 
conventions held in subsequent years. At the convention of 
1885 a2 committee appointed to report upon a standard house 
car to carry 60,000 pounds of lading, announced that they had 
agreed upon dimensions, which were described. In the dis- 
cussion which followed several members stated that the roads 
with which they were connected had cars that carried 60,000 
pounds, but that there was a good deal of trouble with them 


arising from heated journals and other wear and tear. At 
another convention several house or box cars of 60,000 pounds 
capacity, erected under the direction of a committee, were on 
a track near the place of meeting, subject to inspection. At 
the convention of 1887 a committee submitted plans of axle, 
journal box, journal bearing, and journal-bearing wedge for a 
standard freight-car truck and axle for cars of 60,000 pounds 
capacity. 

The reports to the Master Car-Builders’ Association, and the 
course pursued by those who built box cars with the increased 
nominal capacity showed that important changes in details of 
construction were considered desirable if not absolutely neces- 
sary. In a new 60,000-pound box freight car designed for the 
Michigan Central Railroad, by Robert Miller, master car builder 
of that company, the first specimen of which was built in No- 
vember, 1886, both the body and trucks were considerably 
strengthened, in comparison with the usual style of 40,000-pound 
boxcar. The length of the car outside of the sills was increased 
to 35 feet, and additions were made to height and width, in com- 
parison with usual standards, which increased the space avail- 
able for receiving freight. The truss rods were arranged in a 
manner that materially strengthened the support of the floor. 

In addition to the cars mentioned above, which are intended 
for extensive use, a side-dump car, with a nominal capacity of 
40 tons, was constructed in 1887, for use on one of the branch 
lines of the Pennsylvania Company, for transporting ore from 
vessels to storage trestles. 

Where special necessities require extraordinary strength, 
such as is needed for transporting heavy cannon or machinery, 
freight cars with a capacity exceeding 100 tons have been built. 
One of the latest cars of this description was built at the Pack- 
erton car shops, on the Lehigh Valley Railroad, in January, 
1888. Its capacity was 120,000 pounds, and in a preliminary 
test it was loaded with 122,724 pounds of material. The dimen- 
sions were similar to those of an ordinary flat car. The body of 
the car was made much stronger than usual, and it was sup- 
ported by two six-wheeled equalized trucks. 

INCREASED SIZE OF PASSENGER CARS. 

The increase of size and capacity, which forms such a notable 
and important feature of changes in freight cars, was to some 
extent accompanied with an increase of the capacity and weight 
of various portions of passenger cars. The following compara- 
tive statement of the details of passenger cars in general service 
in 1868 and in 1884 was published a few years ago:— 


$968. 5.1808 = Eee tat 

Length of car body in feet...........eee0 30 ay RN BS 
Seatine Ca pact yic: eis cevel cys sisisiviely siaieteisiersiete 44 77 72 

W elghtiote car DOdYWeccmesics ven elemiseerts 14,000 27,000 92 . 
W eGlehbiol! Car tracks cmc /sleustecisl\ieleie nine 13,000 18,000 37 

Motal -welpiat OL Carre s.cs cir «(sole e/sieie eis viele 27,000 45,000 66 
Weight of each wheel without load...... 3,375 5,625 66 ac 
Weight of load (passengers) oneach wheel. 770 1,330 72 36 


Total weight on each wheel when loaded 


up to its seating capacity..........++.+. 4,145 6,955 67 . 
Weight of body to the foot.............. 466 474 1 ee 
Weight of body and truck tothe passenger. 613 592 59 3 
Rate of speed under which brakes are ap- 

plied in miles.......c.scsescessrceceee 12 24 100 
Weight of 33-inch cast-iron wheel........ 540 540 
Weight of 33-inch steel-tired wheel...... «+» 687 ee 


DETAILS OF CAR CONSTRUCTION. 


N connection with the construction and operation of cars a 
I number of interesting and complicated questions have 
arisen, and on their judicious solution much has depended. 
Methods of manufacturing or arranging nearly everything of 
material importance relating to cars have frequently been ina 
transition state, on account of the multiplicity of new inven- 
tions pertaining to such matters, diverse views of numerous 
railroad companies and heads of car-building establishments, 
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and the strong desire manifested in many quarters to cheapen 
the cost of moving freight by every available mechanical de- 
vice, and to add to the safety and attractiveness of cars used in 
competitive passenger traffic. 

One of the fundamental points involved in the consideration 
of questions affecting freight cars is the best method of securing 
an advantageous relation between dead and paying weight. It 
may be desirable for one company to adopt a course which 
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would not be conducive to the interests of other organizations 
employing their equipment chiefly in moving different pro- 
ducts, and it may be desirable to increase the capacity of some 
classes of cars and not of others. 

The efforts of the Master Car-Builders’ Association to pro- 
mote uniformity have led to the establishment of standards for 
some of the parts of freight cars, and this is one of the most 
important fields of persistent labor. Others relate to automatic 
freight couplers, freight train brakes, methods of heating pas- 
senger cars with steam obtained from locomotives, brakes, 
brake-shoes, couplers, trucks, journal boxes, journal bearings, 
springs, wheels, axles, draw-bars, dead blocks, methods of 
framing cars, and methods of lighting and ventilating passen- 
ger cars. 

The net result of an immense amount of labor has been 
such a great improvement over old devices, that one of the 
serious difficulties of late years has been to choose between a 
multiplicity of meritorious inventions. The progress made in 
improving details of car construction is a feature of general 
advancement which has contributed much to industrial pros- 
perity and the personal comfort of travelers, and in this great 
work the United States has taken the lead of all other nations. 


PREMIUMS FOR CAR APPLIANCES OFFERED BY THE CHICAGO RAIL- 
WAY EXPOSITION. 


An indication of the classes of articles used in car construc- 
tion which are made by numerous manufacturers is furnished 
by the following lists of things for which premiums were offered 
by the Chicago Railway Exposition of 1883:— 

Running Gear.—Best steel axle, best iron axle, best hollow 
axle, best passenger-train brake, best freight-train brake, best 
brake shoe, best springs (elliptic), best springs (spiral), best 
springs (bearing), best springs (buffer or draw), best springs 
(rubber), best equalizing spring, best draw-bar for freight car, 
best journal box, best journal-box lid, best journal bearing, best 
steel tire for car wheels, best steel-tire metal wheel, best car 
iron wheel, best steel-tire combination wheel, best car step, best 
passenger-car platform, coupler, and buffer, best passenger-car 
six-wheel truck, best passenger-car four-wheel truck, best freight- 
car truck, best automatic freight-car coupler, best freight-car 
coupler (non-automatic). 

Interior Furnishings for Passenger Cars.—Best display, best 
bell-cord fixtures, best bell cord, best car-door butts, best car- 
door latch (saloon), best car-door lock, best seat end, best seat- 
end lock, best seat-end fixtures, best curtain goods, best curtain 
roller, best curtain-rod fixtures, best deck-light catch, best dis- 
play of car lamps, best centre lamp (one burner), best centre 
lamp (two burners), best centre lamp (three burners), best centre 
lamp (four burners), best electric light for cars, best postal-car 
lamp, best side lamp, best door, window, and deck glass (illu- 
minated), best heater, best stove, best head lining (cloth), best 
head lining (wood), best hopper, best urinal, best window lift, 
best sash lock, best deck-light opener, best decorating material, 
best sash, best window blind, best window-blind lift, best sash 
spring, best sash stop, best seat frame, best upholstering, best 
system of ventilation, best dust guard, best display fancy woods 
and veneers, best water cooler, best berth and seat springs, best 
berth curtain hook and fixtures, best wash-room pump, best 
cooking range, best reclining chair, best revolving chair, best 
washstand for parlor or sleeping car, best basket rack, best door 
holder, best door knob, best coat hook, best hat hook, best cus- 
pidor or spittoon, best headboard and fixtures (for sleeping car), 
best folding bed for car, best curtain-rod bracket, best double- 
acting hinge, best electric or other call bell. 

Freight-Car Appliances.—Best car seal, best car replacer, best 
car pusher, best grain-car door, best freight-car door, best end- 
door inside fastener, best freight-car lock, best door hanger, best 
metal roofing, best wood roofing, best combination roofing. 


THE NOTABLE IMPROVEMENTS IN CAR CONSTRUCTION 


are based on progressive changes relating to many details, each 
of which has received much attention from many intelligent 
mechanics and inventors. The two grand divisions of a car 
are the body and trucks. The brake gear and draw gear are 
considered part of the details of the body. In box freight cars 
these details include framing, grab irons and ladders, roofs 
doors, locks, and seals. In passenger cars details of the body 


include a number of articles classified under the general head 
of furnishings, such as basket racks, bell cord and appliances, 
doors and aids for opening, shutting, and fastening them, gas 
fixtures, lamps, seats, curtain fixtures, stoves and heaters, venti- 
lators, lavatories, windows, &c. There are hundreds of names 
for the different portions of the bodies of cars and articles used 
in their construction. Truck details include axles, brake shoes, 
journal bearings, journal boxes, pedestals, side frames, side 
bearings, spring swing links, and wheels. There are more than 
one hundred parts of some trucks. Changes of varying sig- 
nificance are frequently made, and sometimes they represent 
notable improvements, in many of the details of bodies and 
trucks. 
MATERIAL AND LABOR REQUIRED TO BUILD A BOX CAR. 


The following itemized list of the material and labor required 
to build a box car was furnished by William Kinyon, master 
car builder of the Western and Atlantic Railroad Company, to 
Eugene C. Spaulding, car accountant of that company, in 1886. 
It was described as a first-class box car, but capacity was not 


stated:— 
Material and Labor in Body of Car. , 


Articles. Rate. Amount 
3,987 feet lumber...... ..-eceeees 2 cents per fuot..v...-. + . $79 74 
704 pounds wrought iron....... 5 cents per pound.........- 35 20 
606 pounds cast iron.........+.- 3 cents per pound..... Par the ke) 
100 pounds nails.......... «+e. 4cents per pound........ sw 400 
6 pounds plat washers........ 6 cents per pound.......... 36 
10 pounds lag screws........-- 7 cents per pound...... Aerie 70 
4 gross 14-inch screwS...........- 30 cents per grOSS......--+++- 15 
46 pounds steel springs........... 9 cents per pourd.......... 4 14 
LGD CCS ieee lnc loicsieletoreyfelelnte/> 7 cents per sheet.......... 5. Ae, 20) 
S pounds! Solder. ces sieclenieie sieicie's 15 cents per pound.......... 1 20 
2 POUNGS TIT NA sy c.)ta'ss)s clea’ tees 10 cents per pound...... 4606 20 
28 pounds mineral paint......... 1cent per-pound.......... 28 
4 gallons linseed oil.............. 75 cents per gallon......... 4903100 
20 days carpenter’s Jabor......... $2.25 per day........206 aisee a 40,00 
2 days tinner’s labor.............. 2.00 per Gay? ies sei. cise sic a OO 
13 days painter’s labor..... Sane 2.00 periday.....6.« BAC ae 3 00 
Totaliim body acer cient Wee oc eisinie ota Ae bishs Sue Wee cise PoL OD 
Material and Labor in Pair Trucks of Car. 
Articles. Rate. Amount. 
487 feet lumber......... Z Josie s 2 CENLS DEL LOOL. allele eenisieeie $9 74 
1,000 pounds wrought iron....... 5 cents per pound........-- 50 00 
1,306 pounds cast iron.........6+: 3 cents per pound........ -. 39 18 
184 pounds steel springs........ 9 cents per pound.......... 16 56 
64 pounds brasses............. 22 cents per pound.......... 14 08 
4 Pairs WDEECIS qaccices sates aves $40 Per Paik cg wsiccecigae oes << 5) LOU 00 
4 pounds mineral paint....... 1 cent per pound... ...... 4 
¥ gallon linseed oil..............- 75 cents per gallon.......... 38 
3 gallon asphaltum............. -.$1.50 per gallon....... Sepuen 37 
Carpenter's labors ..ce ence c cess tei cr oeeeere Siereleraieie/ sioteleteistelore 5 65 
Painter's labore. tataciisteiaeiersittetateiniele ocelot inte eterctore weleetasiel 50 
Lota dm trucks... ciscisisrsisisiets sieve preteyelalcoeterersietetererciees siete $296 50 
Total in body....... fololetareie(etelerarateveieiere sferevarsialars sieteroistet ate -. 210 35 
Total in both or one car,.....++s.245 tia) eieror ele: sspralsielela tere es $506 85 


MATERIAL AND LABOR REQUIRED TO BUILD A STANDARD PASSENGER 
CAR IN 1876. 


Dredge’s account of the Pennsylvania Railroad gives the fol- 
lowing itemized statement of materials used and cost of labor 
in constructing a standard passenger car at the Altoona shops 
in or about 1876:— 


abOPsosicsievencers ofeaisniaeearsie ie eitietalsiaisistercteute Gb OpOUEoMOGOoOD ue wma? ye 
Proportion of fuel and stores........ alanine) o/STaiinisje"o}eceraatsiaivictorers 28 61 
Proportion of superintendent, chief clerk, and storekeeper’s 

LINC Dee aepoceneodes Gupon le de oRolsiefeleie.e, ejeleisrojateicieielalerearereeteye 13 53 
2,480 feet poplar at $35 per 1,000..... sletel s/alatoteialersrsteleieere ecanco lay sit) 
3,434 feet ash....... welemeetrele nainisistedanemoret vite Siefe ahr aes eietoners see 127508 
1,100 feet pine at $19......... Sisivoreye eeeeceesceececccesesccese) 20 90 
2,350 feet yellow pine at $30........... essraiderplorsiarerelasroncs saison OOO 
SOO Heetloalcat PL0reniacemielate cies teenies arte: Sasso ona ate ctarayoenciee - 1000 
450 feet hickory at $30....... obras atavogs oPilerprad shayaranee ieee pecodac 13 50 
700 feet Michigan pine at $70 .......... Sibiapeieiias soeccereseee 49 00 
400 feet cherry: atiG40.s ceraeeaee anaes esniciavs sik iafaye element ite 16 00 
439 feet maple veneer................++ Sie, eleleleyo|viciaie ite a/steyeyeiets 24 14 
4 pairs wheels/andvaxles: nc, cs-ccoesteee neccne eee eee - 832 85 
2 pairs passenger car trucks complete..........sse..ss.ssee0. 533 62 
87 pounds color at 15 cents,.......... Viole ois olelajele eretcreniele seoeee 1805 


13 pounds putty at 12 cents....... 


ee ed 


94 bronze WiNGOW StOPS...--+sseeeree vevcrrceveececeeserece 


DETAILS OF CAR CONSTRUCTION. 339 
59 pounds Hunter's paint at 12 cents............. doco Use acne NOSs | pa COAEMMOOKS 21.1 erfelewlon aieteine(ors $0 05 
sopounds oil) fillan gy) ati? cents. mc escecievcc va cicieee.ccois ose 4 08 | 3 match lighters......... ce Sera ee 117 
49 pounds filling at 13 cents..... sfaqdeses dennnsndes neocons 6 37 iLL Ce URES A a are prekcees pea 1 85 
z pounds Tuscan red,..........e.0000 J ddshesgaswatrenseene 3 75 | 172 sheets tin 20 inches by 28 inches............-.-e+eeeee siete 34 17 
+ pounds drop black............. maatrateleleseiers calcite orcs ae ese vee 0 70 | 66 sheets tin 14 inches by 20 inches.............-.seeeeece 80 6 27 
2 pounds lamp black:s...ecc..+-c--sehee, Edraotagbe cagsponecd 0 34 | 272 pounds galvanized iron......00...seeeceeceeseeees ccc 25 31 
2 pounds green,.... Medak oee tenes Nts elon ob eomtae nate 0°32)| 14 pounds solder................ Rite eteanormnras ee 2 24 
Gold bronze. ..... Biss rcleievare ecieatareincinta cyareteve Soacpcogaendnbe ate ZEON MAMOUnAsTIVEts assesses ise chee eee te sislevelecsieretel sin etala eieiets ete 0 32 
6 pounds pulverized pumice stone............ ROOGOGS posmeno OsSOiG}poundsitinmedinalls:etcsiee sc.o1chten aoe else oles eee hes hae ioe 0 76 
Pe quantiOliveoill.,ctels=esrls ane was o siaransta state siesateleislajels «siete O08 | Sisquane|feetswikel sauce’. scm cclsincls- lewieesinels cterectesGale seine 0 30 
8 quarts black varnish.............. eisFohass e/ehessia tte SR aoat od 17 o2ipounds No. 12 sheebiiror ss s:s/site esses -<reiyeierelele GUBORO GOOnOD 2 73 
PiQuantishellaci ya /avisrecuicictecisineeas cs vais Sieinisisiclelate nialelsiol ca eisia's OF GE EA OUT SUM AUIS ais.0% sia;0 a1cio: Shee eicialbraieis 1s <asa's.018is a iar teisisett apusec 0 24 
Spe allonsrvarmish apa GS, vc sees vesisesioeciedteecse Mee veces 6 14 04 | Pins, &c........ Sooner suilsielavere eratsse reine oistavere saletsteiarsisisce 0 68 
10 gallons varnish at $3.83............- slob aseiasa niece's slererersve 3 DOLOOMN A VAPGSOLO Wil AM USIIN oretsieiccieis sles nie senicicien cies <teineve siserecnern 0 98 
1 gallon linseed oil..... ..... Rvaveteratesietere Gietefetsrestsrs Spoosenodd VOU PSE yards lai COLd seciesineserceieuecects cares otis cicie cee co core cab 4 08 
45 pounds glue.......... Sleepers os & alee eisisie accis elects Seventies 14733) Burlapwsackingrsscmsceccteccs eee seee cee cece ses sebioer ceenhn 0 09 
BapPoundsewihite) Lead /ss ily sie eilen se oe die Leellaaiesecledlewee : 2159) OBivardsiscarletplitel tc. cmats ese es oe oe Hee eee eee ane cecee re 228 87 
2,925 poundsiron...... Sianeiviaseteieie ec aioe eieiesias Salesehaticknie st NN SUiO) | 44 yards plain yereen! plush i.ievic ele slew s'e's slaetele « ciesrecieines oes 109 99 
ISPUILI SbRecovoan Osos SAOae eve seeevercess erie pvels aleveistessie lest ‘ 2429 || GLEVArasisAebin Sweiarnesteinctelosisielats ela eisire oie cieeie eset terete ae 10 30 
72 pounds square nuts.............- Asebab sotodent Seiya Bicyarcte O/05) 1d yards buck ramisrevsrpspsrelerins siren coke mise lacie pacers cterere 3 79 
1HSipounds NaAIUs vac c.ccstieeiee 5 ieis.00.0 sdovagooacunmgen aed OTO2 MO 2iy aNd Sift a X74 CA TIN ASs Irie. ouusiereyele seyelp-oeisijalsteinsie eicioios zie see eee 8 32 
Brass wire and small nuts and washers...... jadsusansadeadas Oa Weyard’8 O72. AWC. eeis 60:04 5:0 0050 Jabacobesudeaedces Saogdenne 5 0 18 
792 pounds castings............. aicfereiejateiovoiiersiateluieieve eis/eleicisrercieis 1G S99 LE yards: COCOANUL MBL. 10. eise.s\cieisreisisic'cisicicisisie eis sie cise cine 7 22 
2 pounds Spring steel... .2csecscececcccesces mistete te elelefereis scaler ORV ae bellsrOpericcccrres orale suate syatejereteiayesaie Zie(ots eel svslsverepeveteierers IORI 1 44 
OlIpouUnas WASHEersises cess. woe hee ce os ace nee lalate otere Sistetersierere 0 63 | 4 pound thread............ sersisierarete fieistle'e ac ssversisiere Aisi eoienn 0 98 
6 pounds hexagonal nuts..... Aton RAC Cie r saaaBonnogacn ONGO) |) Pinned tackss nyse se sieteleles e's cAguconoanned Eanegr mentee er 0 14 
119 pounds wagon box iron............s-seeees waleienisielsiars otats 5 59 | 1 pound brass washers......... dovasngopas Tia emecnteee rs 0 20 
Wood screws.........+ AO SDAA OO COUR DG IOS Sees aba woaenooe 4 05 | 124 yards 10 oz. duck...... Te eR Re Sea Rae eee 3 56 
Screws..... BDO eno soees Sac COC OneCare a isiaialelete sfelsieieieis eee em O La BSiilt 2V ATS G.OZ 1 GUCK ins oa eoitsserststolo CHORE ERE ORC Ont RIG rod 0 53 
31 pounds carriage bolts.......... eintetbfeislaleta Sheyatelnuccisisisisiern Bias OFA5, Ld, VATAS SOUP: CANVAS oioyale piel isisinyeloule/atelelslalol «ete ele oielefeisietsysfetsiater= 0 16 
PSC ly PAS IDCs Ose sores siaie colsicioit, a s/aieisis.sie/s s\6.5/n,6 Aeodvmagscados a, 19) | Seaman: cordy oar ceteicjss ie clelsi-reie a oyeicle td ieersteipioleve eel stessiotarersieieters 0 04 
Gas burners... <2. <0. ai a\aielorsietale corse iaiere er faverete tories eicimicraveredeapaicrt OF 22 AP Dee OSS WLUSI MANS. cet reterpaleleietsis sterereletaneicieir ele SaonORacadusEen o 3 33 
Brass connections,............- SSKSoSa san adomansosNScuseKoos 0725 1-5 cross plush" DULbOMSh ar... ctawiscciaciciseieae sclsters evsieieteerieeiernaele 2 82 
1 gas regulator....... sch ansdoncegooc state etoiete tetera rsyatelejatere tieletetere LSPOON A pPOUTVas GuLeim sy CWA steielerelore oletcteteyaie/ala'e clelefelerciereietete erase lars ere 0 78 
Ugasigauge los skins dscesce oe Breet eicraratotovete ls sieierate eictsletelole state ome LOMZ oy |) AM OUI Spor uae ereveyaretote/s eretel ate afovelereinteretelatereterer els eleleletereretatelteteieys 0 23 
Ziwo-e bt chandeliers: ce wiccitl <class circles iisleisieleiteerc ioe: GOT || SASipoumas hair wer eciciems clare eiote ete letoiettorerelsielcteets cel sietetslateverstsrsTe 72 95 
Meas bracket ian tase stele 02 alatereestes (Oe ROSS BA OAM BOO COOUAG OOD EOD) |) Wa kesus seramis Nevssele iste etetosaletelalersvevelerensllstoretetey teteetate atoleleree otehe etek 5 3 68 
2 gas tanks complete.......... SROf oS BOD Guano Ie aWtctalts isis Z CUE) bri yey sho sade a scodpoanoccoancaacog0d oteiatelslelsiaisretteracie SpUGoGs 22 96 
2 soldered joints... ..... ave foie fale a SYR ante ends eaTe (ole Me kat 1676 S16 0015/0357 (9s 0 40 | 12 spiral elliptic springs......... 960000 bi oisecclerieisticke slersieheyers 20 29 
Pair brake:completes cas <<c' <:0:0.0,5/s30 6s 0,6 nace Rtdsaoescgeane TSIG79) 22 SpUra SPLINES sate acto letels elalelai=tolaleralelo cele elelsinletsl-peqeitericieie stelaleltale 0 92 
1 water cooler faucet.......... eames Gan sesa eee SseSaoaS anAae 33} 4a) || Ph oomnaky hnamnyarnilEbaadaceds sdddedo osdnaineac asbannse ooac 0 50 
8 pounds lead pipe......... aa gnna Packed nate oar ansRn can aae O SON teead MiMin eh acters clereticiee eres eitielejelebeleleterain agnbiosa Gosakdouds 80 63 
DP pound Chaime. co... s cece ssuseeces veeneees ognsgopac OO Moon pombuonbcacacasdagomoucnsdonagedne. dadedsasanaaeas 0 15 
BCLONVACY. CH ctnteta arate cimieiets alatclaln ate leeere eivieinieis visteicie's) aig ersieielaleisieleierere OuOdN|| Areallor- sample svarmishicw ere. stetrs steisleWelole sore elsieteleelele elo eicleere : 2 37 
(VS ew a te Cee in octane 59.656 55.50 COCO CSOD COODOT ONDKS Godoc 44 61 | 2 packets gold leaf..... SO ERE cane eee googcn 14 58 
27 pounds rubber draught packing. .............2eseeeceeees 12 65 | 3 gallons alcohol...... Marae nie siataleloielstois oleis-oteleretererslaerererstercteret tsa 7 81 
81 lights, white glass........... ey SNS ty NR Bt boon a8 cane PG wile | BEES WieXa OcCNecterei>ce[aleiareia'woi-iels ae fais:o1ol ese ietatevarayale wtotel es kota mareisiareieee 0 46 
OATRRANU St AIEEE 8" Ga Garo an aop Coc DeOD DAO CCON Aa ROCs 10) 56 | 4 pounds) Solo leathers. o 1e1c.<11<iej01<:01 «)n1= «\n' = /eleinirieieie vlsleisielrieleieis 1 28 
Qo lightseTUDY SIASS...=/onc.sie 005s: Dose cone tine aiiciseiie ceiciee me TUE NOL QUILES SANG, PAPEL iaisrelele nsletelalsleinisroleial sia inlets stVelelsiclelalare onaecoe 5 72 
Bextra LiZUIS. «oc csc ccec ciecccescrscse Bere ae sierie ae ciniisasuiaers 1 44 Sea ee aes, 
Wood filling’o. .ccse.< ga scnuasousscbectisacbgacesd naGOOSE 0 13 sie ag 
12 vertical registers....... eieieldie ai rrets atte? npesdes aresetaishetg eieie (eters 8 32 PORTIONS OF CARS SPECIALLY LIABLE TO WEAR AND TEAR. 
LCE A SEE Th 50 | _ Neither of the above lists furnish an adequate idea of the 
2 bronzed sash fasteners........... a Se data ere sielee staleie See 4 g4| portions of cars peculiar to those vehicles, which are specially 
2 bronzed sash fasteners.........+. Meee aoe ee acsimre ia alain ares 3 70 | subject to wear and tear, or breakage. Many of the repairs of 
20 brass alCOVes...+..+cccessseccsesee sfoiferd.siststeisielsiaietne se poor 3 77 | freight cars must be made on foreign roads, and the wide range 
25 sets of seat fixtures.........+.- apistslees ax tents ciee seeeeeee 50 50| formerly given for diversity of patterns led to a lack of uniform- 
2 bronze notice plates.........sseeees oe gisielatp ws stels ciate ateste laces 4 00 ity which became a serious evil or inconvenience after the 
4 notice frames and notices......sseeeeeeee eee recrcesccccce . 2 44 practice of interchanging cars, or sending the cars which be- 
8 bronze lamps...........- seteceeaeeeeresenensessecesce es eh ak Bs) longed to one company over the roads of connecting lines, 
2 bronze door locks and fittings....... Soa onoesioonnOeEsAase 15 20 é fs 
became common. One of the leading objects of the Master 
1 saloon door lock...........2.2+++++- Bealelwvsiee SconseEebodua 6 26 5 ; PAP Scenes eee : 
BAe CANOPIES NE ee iiseady Teees aWles veda vee ease .. 2.43 | Car-Builders’ Association was to diminish this diversity, or to 
3 pairs bronze butt hinges........--.sss2+ seseeeeeeeees eos 5 41 promote uniformity. A circular directing ; attention to this 
1 pair 3 inches by 3 inches bronze butt hinges..... Boden as hits 2 43 | subject, issued by a committee of that body in 1882, said:— 
14 inch by 14 inch brass butts........++seeeceeeeescceeceeee 3 0 24| “Itis, of course, impossible for this committee to anticipate 
2h pairs iron butts........++++++- aenieiaeieisieter*aslalniels minleteisiete cleis 0 13 | all the work which the car-builders’ association may advan- 
26 pairs brass butts....... 5S TE ah IEE saGealasielen 7 37 tageously do in the future. It can be said, though, that if 
1 drip pan......-..seeeseeeee Sean oan dotne Se aos unaee Air 5 06 | oufficient uniformity in the construction of cars could be 
lurinal..... eee ate cee ois e's ote cise 676 Bite aversistets oiorele eipieis siesiseinte . = brought about it would result in the saving of hundreds of 
1 W.C. abe. Beal ten ee irs ne eS. nee celiac’ ~~ thousands of dollars annually to railroad companies. To show 
8 seven-inch ventilator ringS........-..++se00- avefateiciey sie aicieie eye 2 43 : ; ree! p 
2 brass bushingS........-.+++. aisvalelereietetolclesielcieteveree Oyateleia sisters aie 0 23 | how great the diversity still is, the committee requested several 
5 leather bell-cord hangers.........++ ++ rises ectem _.... 6650|car builders to give the number of different duplicate parts 
2 bronze bushingS.....+.-+seeeeeee tatayalte arate «iSusj drstatasioawsielaiats 0 44| which they are now obliged to keep on hand at certain points 
2 ten-inch ventilator rings.........- [eet Wiel sjaieiaiate se etejore bir 2 44! for the repair of foreign cars. 
1 eight-inch ventilator ring....-eeessseeeeereeere eterkreoie sisiecs A 0 52 Mr. Adams, master car builder of the Boston and Albany 
‘1 three-inch ventilator ring.........--.++- CaPstOIetS Slaia Libis 2 6 Sie 0 44 Railroad at Boston, writes:— 
13 bracket racks.....+++ -++++-+++++ SUD RIE eas eee ‘We have about forty different kinds of brake-heads and 
12 sash leverS....-+eeeececeseeceeees conod gadndOnNUShS Meriees * shoes, eleven different journal boxes, thirty-seven journal bear- 
2 door holders.....- eaninaie mS AAD ODO NT 0d30 JOUNOOOBUDUBRDOASH ings, ten cast-iron and five or six wrought-iron draw-bars, eight 
61 bronze window lifts.........-+-++- Bie stecineroliclalsla olies Setcomc41 40) EES a Ue? : : : = 
61 bronze window fasteners.....+..+++++++- dcescserereceeees 16 47 | Or ten different draw-bar side castings and a multitude of various 
3 14| other kinds of different parts of cars.’ 
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Mr. Packard, master car builder of the Baltimore and Ohio 
Railroad at Baltimore, says:— 

‘The list I give you is from the patterns we use at this point 
and distribute to other points where interchanges of other cars 
are made. We also have to order a great many from different 
roads when we have not the patterns to make them from, 
which would increase this number very materially if we had 
the patterns for every one we use. I submit the following, viz.: 
65 different kinds of journal bearings, 25 different kinds of 
journal boxes, 25 different kinds of journal-box covers, 20 dif- 
ferent kinds of brake-shoes, 22 different kinds of brake-heads, 
12 different kinds of brake-hangers, 6 different kinds of axles, 
8 different kinds of draw-bars, 10 different kinds of draw-bar 
follower plates, 15 different kinds of draw-bar springs, 8 dif- 
ferent kinds of draw-bar stop castings, 10 different kinds of 
side bearings.’ 

Mr. Verbryck, master car builder of the Chicago, Rock Island 
and Pacific Railway at Chicago, reports:— 

‘We have five kinds of journal boxes on our road, and I 
have patterns for three kinds of New York Central and Hud- 
son River and the Master Car Builders’ standard. But in look- 
ing over my orders for the last year I find I have had to order 
forty-six different kinds of journal boxes, besides the kinds I 
have cast for repairs of foreign cars broken on our line, and 
miscellaneous castings for sixty different kinds of cars, wrought 
iron draw-bars for forty-four different kinds, and eight or nine 
kinds of cast iron. I have fifty-four different patterns of jour- 
nal bearings, and have had to buy thirty-five different kinds 
besides during the year. I cast five kinds of brake heads and 
shoes, and have bought forty-three different kinds more. 
Springs, side bearings, and follower plates I cannot tell how 
many kinds I have used, but they are about as numerous as 
the different kinds of foreign cars that are run over our line.’ 

The master car builder of the New York Central Railroad at 
Buffalo gives the following list of different kinds of parts which 
must be kept on hand at that point: 56 different kinds of 
axles, 46 different kinds of journal bearings, 2 different kinds 
of journal-box covers, 58 different kinds of journal boxes, 24 
different kinds of draw-bar follower plates, 22 different kinds 
of brake hangers, 26 different kinds of draw-bars, 8 different 


kinds of draw-bar stops, 27 different kinds of brake heads, 


20 different kinds of brake shoes, 10 different kinds of side 
bearings. ' 

Ata recent meeting of car builders, Mr. W. W. Snow, who is 
engaged in the manufacture of brake shoes, reported that he 
had 182 different patterns at his works, which had been sent 
as samples to manufacture from, and that at the present time 
there are not less than 300 different kinds in use in the whole 
country. 

The parts enumerated are only a few of those used in the 
repair of cars, and if they were all named it would increase the 
lists to enormous proportions. A similar condition of things 
to that indicated by the few reports given exists wherever any 
considerable number of cars are interchanged from one road 
to others. 

Not only is an enormous expense thus incurred by keeping 
immense quantities of what may be called dead supplies on 
hand, but the cost of making repairs is very much greater than 
it would be if the cars were more uniform in construction, and, 
what is worse, traffic is greatly delayed thereby.” 

MASTER CAR-BUILDERS’ STANDARDS. 

The list of standards recommended for adoption bythe 
Master Car-Builders’ Association up to May, 1887, includes the 
folowing:— 

A standard form of wheel tread and flange. 

A standard wheel gauge. 

A standard car axle. 

Standards for journal bearings, journal boxes, and pedestals. 

A standard brake head and shoe. 

A standard system of screw threads, bolts, and nuts. 

A standard of sizes for limit gauges for round iron. 

A standard for height, attachments, and dimensions of draw- 
bars, and for capacity of draw-springs. 

Standard dimensions of dead blocks. 

Standards for positions of brake shafts, brake steps or plat- 
form, and fastening of brake ratchet wheel and pawl, running 
boards, wrought-iron steps of freight cars, ladder, and handles. 

An endorsement of truck and car-body chains as part of pas- 
senger equipment. 

A standard system of making cars. 

A standard system of lettering and numbering fast freight- 
line cars. 
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Ep power to suddenly arrest train movements is only 
second in importance to the ability to make them. Itis 
for many purposes as essential that the brake should stop a 
running train suddenly as that the locomotive should propel it 
rapidly. Few, if any, problems connected with the mechanical 
branches of railways have attracted more serious attention 
than those relating to brakes, and there are probably none on 
which a greater amount of ingenuity has been exercised, or a 
closer approach made to the attainment of desirable ends. 

In the United States special exertions in this field of effort 
were rendered necessary by a number of circumstances, such 
as the abundance of grade crossings and heavy grades, which 
made it more important, if possible, here than elsewhere, that 
effective brakes should be invented and applied. The response 
to this requirement has been so creditable that superior means 
of meeting all native necessities have been provided, and the 
most important portions of the brake power of all the pro- 
gressive railways of the world are now based on American 
models. 

For many years hand brakes coristituted the sole reliance for 
stopping trains; and a great variety of hand-brake methods and 
appliances have been pressed into service, and are still in use 
on freight trains. Their best forms represent an immense ad- 
vance upon the primitive brake apparatus, and include em- 
bodiments of some of the most useful of railway inventions. 

But the desirability of brake systems that are under the con- 


trol of locomotive engineers has long been recognized, as they 
enable the person who is generally the first to see danger and 
the first to know that a quick stoppage is desirable for any 
cause, to promote that object by his individual efforts instead 
of being obliged to call for the assistance of a number of brake- 
men who may not promptly respond, and who, even when they 
speedily put forth their best efforts, cannot be expected to stop 
a train as quickly as it can be stopped by an effective con- 
tinuous train brake, 

The importance of such an appliance, as an attachment to 
passenger trains, was clearly pointed out some years before 
efforts to provide it were successful. Then came an era when 
the advantages of continuous train brakes, in their application 
to passenger trains, were so clearly apparent that their use be- 
came practically universal in this country, and was extended 
to nearly all other civilized nations. This stage of progress 
was intermingled with the invention and extensive use of a 
great improvement on the first of the leading continuous 
brakes, which is represented by the difference between the 
Westinghouse air brake (non-automatic) and the Westinghouse 
automatic brake. The period when the advancement described 
above was attracting most attention asa progressive movement 
was between 1870 and 1880. 


Shortly after the commencement of the ninth decade efforts 


to secure the application of continuous brakes to freight traing 
were initiated in the United States, but they proceeded some- 
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what slowly until about the middle of the decade, when the 
subject began to attract much attention, and since that time 
interest in it has been so much increased that a leading event 
of 1887 was the triumphal tour over a number of important 
American railways of a train of fifty freight cars, equipped 
with an improved style of the Westinghouse automatic freight- 
train brake, and practical demonstrations, in the Vicinity of a 
number of populous cities, and in the presence of thousands of 
critical spectators, of the fact that this brake not only fulfilled 
the conditions desirable in a freight-train brake, but also em- 
bodied improvements which rendered it more efficient than 
any of the pre-existing passenger-train brakes. 

It would be difficult to exaggerate the importance of these 
achievements. The advance steps were made in competition 
with numerous devices, some of which possessed great merit, 
and competitive struggles, in this and other countries, were 
conducted under such imposing circumstances that they were 
aptly termed “The Battle of the Brakes.” 


NECESSITY OF CONTINUOUS TRAIN BRAKES ON PASSENGER TRAINS. 


Formerly trains usually moved at low rates of speed, and 
they generally consisted of a comparatively small number of 
cars, so that it was not a matter of muci consequence whether 
they could be quickly stopped or not; but after passenger trains 
commenced running at relatively high rates of speed many 
accidents happened that could have been averted by effective 
continuous brakes, and it became evident that they were neces- 
sary adjuncts, on many roads, of any serious effort to gratify the 
public demand for rapid transit, and to combine it with safety. 

To illustrate the importance of prompt stoppages, and the 
difficulty of securing them, various statements have been made. 
It is said that in one second a train traveling at 60 miles an 
hour passes over 88 feet; at 45 miles an hour, 66 feet, and at 30 
miles an hour, 44 feet. The time required to move over a dis- 
tance of 100 yards is 3.4 seconds if the train is running at a 
speed of 60 miles an hour; 4.6 seconds if the train is running at 
a speed of 45 miles an hour, and 6.8 seconds if the train is 
moying at a speed of 30 miles an hour. The difficulties to be 
overcome in securing a quick stoppage, after the locomotive 
engineer endeavors to stop the engine, arise chiefly from the 
momentum of the train, which varies with its weight, the 
speed at which it was progressing, and the grade of the line on 
which it was moving. Captain Douglas Galton, in a discussion 
of this subject, stated that “a train, through the locomotive, 
slowly accumulates energy, and for each ton of weight in the 
train the accumulated energy is equal to 120 foot-tons at 60 
miles per hour, 53 foot-tons at 40 miles per hour, and 18 foot- 
tons at 20 miles per hour. Thus for a train of 15 vehicles, 
weighing 200 tons, the energy at 60 miles per hour is equal to 
24,000 tons falling a distance of one foot, or approximately to 
the energy of a shot from the 80-ton gun.” 

Scientific experiments in England, made in 1875, demon- 
strated that with the hand brakes then in use a train of a loco- 
motive and 13 cars moving at a speed of 45 miles an hour 
could not be brought to a stand in less than one minute, or 
before the train had traversed a distance of half a mile. Several 
distressing accidents in this country taught a similar lesson. 

The difference between the magnitude of the calamities that 
may be caused by a train plunging madly onward for such a 
distance, after the locomotive engineer plainly discerns danger, 
and the catastrophes that would occur if the train could be 
stopped in a few seconds of time and the space of a few hun- 
dred feet, represent the gain derived from the use of an effective 
continuous brake. The arguments in favor of the application 
of such a life-saving appliance to passenger trains are over- 
whelming. The first device that was extensively introduced 
was the Westinghouse air brake (non-automatic). The fact 
that the agency used in applying brakes was then somewhat 
novel, as it consisted of compressed air, and that it required 
appliances which sensibly increased the complications con- 
nected with locomotives and car movements were serious 
obstacles to its universal use. Another difficulty arose from 
the fact thatit did not fill all the requisite conditions. Two 
important deficiencies consisted first, in the liability of the 
brake to occasionally fail, even when it received such attention 
as was commonly bestowed upon it; and second, in its inability 


to provide for a sudden stoppage of the train by other agencies 
than appropriate movements of the locomotive engineer. For 
these reasons the original Westinghouse air brake, although it 
long continued to be in extensive use, and is still used by a 
number of roads; and, although it has doubtless been the 
means of saving many lives, and of preventing the destruction 
of much property, did not fully meet all the desirable condi- 
tions, and it was, therefore, supplemented, in a large degree, by 


THE WESTINGHOUSE AUTOMATIC BRAKE, 


A protracted discussion in England of the qualities that a con- 
tinuous brake should possess finally led to the extensive adop- 
tion, by the railways of that country, and of continental nations, 
of the Westinghouse automatic brake after numerous animated 
competitive struggles with rival brake systems, The result was 
chiefly due to a conviction that it more completely fulfilled the 
desirable conditions than any other known device. One of the 
best statements of those conditions is the following, published 
in Engineering of December 15th, 1876:— 

“The main requirements to be sought for in selecting a rail- 
way brake which may be placed with confidence upon high- 
speed trains may be summarized as follows:— 

1. It must be capable of application to every wheel through- 
out the train, if so desired. 

2. It must be so prompt in its action that no appreciable loss 
of time occurs between the time of its application, and the 
moment when its full power can be exerted throughout the 
train. 

38. It must be capable of being applied by the driver of the 
engine, and at any desired point throughout the train. 

4. It must be capable of application by driver and guard 
acting in concert, or by either independently of the other. 

5. It must under all circumstances be capable of arresting 
the motion of a train in the shortest possible distance. 

6. It must be so arranged that in the event of the failure of 
any one of its vital parts, such failure must record itself by the 
application of the brakes or otherwise; so that the train, if in 
motion, may be automatically arrested, and the existence of a 
defect be thereby made known. 

7. It must, in the event of a train breaking into two or more 
parts, be capable of immediate automatic application to every 
vehicle, under all conditions. 

8. It must be simple in its construction and in its mode of 
working, and not be more liable to derangement in any of its 
parts than any other portion of the mechanism on the train. 

9. The duties it is called upon to perform must be done by 
the apparatus itself, and not by the addition of any auxiliary 
contrivance called in to aid an appliance which cannot of itself 
fulfill the necessary conditions. 

10. It should preferably be inexpensive for first establishment, 
and necessarily cheap in maintenance, for if the latter condition 
be not fulfilled, constant watching and frequent renewals would 
be required, and the eighth requirement named above would 
not be complied with.” 

A leading feature of the Westinghouse automatic brake is 
an arrangement by which the force employed must always be 
in good condition to prevent the application of the brakes. 
They become operative in retarding or preventing advance 
movements the instant they are seriously out of order, or 
when any important exceptional influence affects the train 
movement, and they can also be applied by the conductor, 
brakemen, or other employé in any of the cars, or by the loco- 
motive engineer. In brief, the brakes are only kept off the 
wheels by forcible pressure of compressed air, and any sudden 
reduction of pressure in the brake pipe, whether it is produced 
by defects, accidents, conductors, brakemen, or the engineer, 
applies the brake. The essential parts of the machinery by 
which these results are achieved are stated, in a pamphlet 
issued by the Westinghouse Brake Company, to be as follows:— 

“1, The steam engine and pump, which produce the com- 
pressed air. 

2. The main reservoir, in which the compressed air is stored. 

8. The engineer’s brake valve, which regulates the flow of 
air from the main reservoir into the brake pipe for releasing 
the brakes, and from the brake pipe to the atmosphere for 
applying the brakes. 
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4, The main brake pipe, which leads from the main reser- 
voir to the engineer’s brake valve, and thence along the train, 
supplying the apparatus on each vehicle with air. 

5. The auxiliary reservoir, which takes a supply of air from 
the main reservoir, through the brake pipe, and stores it for 
use on its own vehicle. 

6. The brake cylinder, which has its piston rod attached to 
the brake levers in such a manner that, when the piston is 
forced out by air pressure, the brakes are applied. 

7. The triple valve, which connects the brake pipe to the 
auxiliary reservoir, and connects the latter to the brake cylin- 
der, and is operated by a sudden variation of pressure in the 
brake pipe (1) so as to admit air from the auxiliary reservoir 
to the brake cylinder, which applies the brakes, at the same 
time cutting off the communication from the brake pipe to the 
auxiliary reservoir, or (2) to restore the supply from the brake 
pipe to the auxiliary reservoir, at the same time letting the air 
in the brake cylinder escape, which releases the brakes. 

8. The couplings, which are attached to flexible hose, and 
connect the brake pipe from one vehicle to another.” 

AUTOMATIC FREIGHT-TRAIN BRAKES. 

After the use of heavy freight cars, carrying large loads, 
became common, and a considerable number of such cars were 
frequently coupled together in a single train, the desirability 
of applying continuous brakes to freight trains increased, 
especially on lines which wished to make rapid movements, 
or which were so located that they interchanged cars with few 
other roads. About 1883 the Central Pacific, Union Pacific, 
Atchison, Topeka and Santa Fe, and Northern Pacific con- 
tracted with the Westinghouse company for continuous train 
brakes to be applied to all their equipment, and numerous 
freight trains, supplied with continuous brakes, were soon 
afterwards running west of the Missouri. <A few trains east of 
the Mississippi were also furnished with continuous brakes, 
but they were chiefly live-stock trains. The problems involved 
were especially intricate in connection with the operations of 
railways east of the Mississippi on‘account of the great extent 
to which they interchanged cars. The subject began to receive 
considerable attention from the Master Car-Builders’ Associa- 
tion. At their annual convention held in 1885 a report on the 
subject was presented. It stated that the types of automatic 
brakes then being pressed on the attention of railroad com- 
panies for freight equipment might be classified under four 
general headings, viz.: 1. Buffer brakes. 2. Friction brakes. 
38. Air brakes. 4, Electric brakes. Of these the only kinds 
then in comparatively extensive use were of the first and third 
varieties, 2,815 freight cars being then equipped with the 
American brake, classed as a buffer brake, 24,248 with the 
Westinghouse automatic, and 6,806 with the Westinghouse 
non-automatic. 

Elaborate investigations and competitive tests, under the 
direction of the Master Car Builders, followed this report. A 
series of competitive trials were made near Burlington, Iowa, 
in the spring of 1886, which were followed by similar tests in 
1887. They probably embodied the most extensive competi- 
tive investigations of the brake question that were ever made. 
One of the most important results was the invention of im- 
provements of the Westinghouse automatic freight-train brake, 
which enabled it to meet the original requirements, and to 
perform extraordinary feats in the way of stopping a train of 
fifty freight cars. 

In the closing months of 1887 practical proofs of the efficiency 
of the new system were furnished to large audiences of railway 
experts assembled at points near a number of leading cities. 
The average results of eleven of these tests were summarized 
in the following statement:— 

“A train of 50 cars of a total length of 1,900 feet, weighing 
about 1,700,000 pounds, running 20 miles an hour, can be 
stopped by the use of hand by five men, all ready, and under 
the most favorable circumstances, in 1,568 feet. 

By the air brakes, the same train, running at the same speed, 
can be stopped in 171 feet, or less than one-ninth the distance 
required by hand brakes. As in cases of genuine emergency 
the air brake is ready for immediate action, and the brakemen 
never are, it is fair enough to say that the air brake stops the 
train in one-tenth the distance required by hand brakes. 
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The same train, running at a speed of 40 miles an hour, is 
stopped by the air brakes in a distance of 646 feet. 

These stops are made with the braking power low, as it is to 
be used, in ordinary service, so that it will not slide the wheels 
of empty cars. With the braking power increased so as to 
make the quickest possible time, regardless of sliding the wheels, 
a train of 20 cars, running at 20 miles an hour, is stopped in 
96.7 feet, and running 40 miles an hour is stopped in 388 feet.” 

Interesting statements relating to the particular changes 
made in improving the Westinghouse brake, and also to other 
matters relating to brakes, are contained in an address de- 
livered before the New York Railroad Club, in January, 1888, 
by H. H. Westinghouse, from which the following is con- 
densed:— 

“In the tests at Burlington, the necessity for substantially 
simultaneous action of the brakes on all of the cars to pre- 
vent shocks in the rear portion of the train, particularly when 
quick stops are required, was made so apparent that it was 
seen that a freight-train brake could not come into general use 
without possessing that virtue. After considerable effort the 
desired result was accomplished, as was fully demonstrated by 
the running of the 50-car freight train over the country under 
requirements approximating as nearly as possible those obtain- 
ing in ordinary practice; and in some respects the conditions 
were extraordinary. The cars were 38 feet 4 inches long, and 
the length of the whole train, which included a Pullman hotel 
car, was equal to 60 ordinary freight cars; so that the demon- 
stration may be said to have been made upon a train of 60 
rather than 50 cars. 

It would be tedious, if possible, to accurately describe in 
detail the modifications that were made in order to bring the 
brake to its present state; but in general it may be said that 
tle combination of two improvements was the principal agent. 
The first was the enlargement of all the air pipes and passages, 
and the second was the addition of a valve to the present triple 
valve, which is so arranged that, for purposes of emergency 
stops, the air in the train pipe is admitted directly to the cylin- 
der, instead of passing out of the valve on the locomotive. In 
this way a practically instantaneous reduction of the pressure 
in the train pipe is brought about throughout the entire length 
of the train, and the pressure of the auxiliary reservoir is aug- 
mented by that in the train pipe, resulting in an increased 
pressure and promptness of action that combine to make the 
brake very powerful and uniform in its action. Particular 
attention is called to the fact that the quick action is princi- 
pally brought about by the addition of a valve which does not 
modify the existing triple valve, and also that the improved brake 
has the triple valve in substantially the same shape as the one 
now in commor use throughout the country. The emergency 
or quick-acting part of the valve is not operative, and performs 
no functions, except in cases of emergency, the present triple 
valve doing all the work of graduated braking. It is, therefore, 
apparent that the new brake will work in perfect harmony with 
the apparatus nowin use. The presence of a quick-acting valve 
in a train fitted principally with the old valves will have a bene- 
ficial effect, for, in cases of emergency, it discharges some of 
the air from the train pipe into its cylinder, and thus quickens 
the action of the other valves. It is important that this feature 
of the improvement should be thoroughly understood, as other- 
wise it might be imagined that it would be necessary to imme- 
diately change the existing brakes in order to have them work 
in connection with the improved form. 

One point of advantage came with the new brakes that was 
unexpected and very desirable. Noting that it is only in 
emergency stops that the air from the auxiliary reservoir is 
increased by the addition of the train-line pressure, it becomes 
plain that the greatest force is brought against the wheels at 
the proper time; that is to say, in cases of emergenty and when 
quick stops are necessary. With the new brake, the power will 
be based upon the combined pressures of the train pipe and 
auxiliary reservoir. The increase of pressure due to the assist- 
ance from the train-line pipe is about 20 per cent., and, there- 
fore, in regular practice, the available force to make service 
stops will be 20 per cent. less than in cases of emergency. 
There can be no question that this will to a great degree pre- 
vent sliding of wheels, as it is almost impossible to lock them, 


CAR WHEELS AND AXLES. 


343 


a ee ee ee 


except the emergency brake is applied. If flat wheels should 
then be found in the train, it will be from one of two causes; 
either the engineer will have applied the emergency brake for 
ordinary stops, which is reprehensible, or it will have been 
caused by emergency stops, in which case the flattening of 
wheels or anything else, that would contribute to the stopping 
of the trains is justifiable. 

It is well known that, when air is admitted to the cylinder 
and the piston moves out, the air-brake part of the apparatus 
has performed its functions, but if the connecting mechanism 
from the cylinder to the brake shoe is inadequate for the work, 
it is obvious that it is a matter of but little importance whether 
air passes into the cylinder or not, and in plain terms it may 
be stated that, unless cars are fitted with a good brake gear, it 
is a waste of money to put.on any power apparatus to operate 
a poor one. That much of the brake rigging that is now em- 
ployed on freight trains is not fit for use in connection with 
hand brakes, is beyond question. How utterly useless then is 
any attempt to use such rigging in connection with a device 
that exerts an instantaneous and tremendous force! 


The putting of power brakes on freight trains means at once 
an increased speed for such trains, and a consequent much 
greater use of the brakes, and every consideration demands 
that this very important part of the brake apparatus should 
receive the most careful and mature consideration. The West- 
inghouse Brake Company, Limited, operating in Europe, have 
had an extended experience in fitting up brake rigging. None 
of the passenger cars abroad formerly had brakes of any kind, 
and when power brakes came to be applied the work involved 
brake beams, shoes, and rigging, as well as the air mechanism. 
The cost of wood precluded its use in brake beams, and, con- 
sequently, iron has been employed entirely, and many forms 
and shapes of head gear, especially brake beams, have been 
tried. Our 50-car freight train had an iron beam of a construc- 
tion that will recommend itself on account of its simplicity and 
great strength. Some defects in the minor details were made 
apparent during the trip of the train. These have been reme- 
died, and we are now desirous of having the features of this 
beam examined with a view to the general adoption of what- 
ever good points they present.” 


CAR WHEELS AND AXLES. 


Y bigoe manufacture of car wheels is an important and exten- 

sive industry. A list of car-wheel manufacturers in the 
United States and Canada, in June, 1887, enumerated 118 men, 
firms, or companies, a large majority of whom made a specialty 
of car wheels, but in some instances they were also car manu- 
facturing firms cr companies engaged in other auxiliary or 
affiliated industries. The principal portion of all the car 
wheels made in this country are now, and always have been, 
chilled cast-iron wheels, but the manufacture of various forms 
of steel-tired wheels, intended for use under passenger cars and 
some classes of fast freight cars, is a growing industry, and 
some months ago it was reported that about one hundred 
thousand such wheels were then in use in the United States. 
The number has since been materially increased. 

Up to a comparatively recent period chilled wheels were 
used almost exclusively under both freight and passenger cars, 
and progressive changes consisted chiefly in improvements in 
patterns, sizes, selection of raw material, or details of methods 
of manufacture. The bulk of the car service of the United 
States has always been, and is now (1888), performed by wheels 
of this class, American practice differing materially from the 
course usually pursucd by European railways. One leading 
cause of the preference for chilled wheels is the fact that their 
first cost is materially lower than that of any other class of car 
wheels, and another is the great experience gained in their 
manufacture and the variety of improvements which have 
been introduced from time to time. The growing demand for 
steel-tired wheels arises chiefly from a belief that they are 
capable of performing a greater amount of service, and are 
the safest under passenger cars run at high rates of speed. 
Questions have been raised in regard to relative economy, the 
contention on behalf of steel-tired wheels being to the effect 
that the extra amount of service they are usually capable of 
performing, and consequent diminution of the number of 
changes of wheels, compensates for the difference in first cost. 
This theory has been ably advocated on the one hand, and 
forcibly opposed on the other, by some of the manufacturers 
of chilled wheels and railway mechanics or managers. 


CHILLED WHEELS. 


An address delivered by Mr. Lobdell, of the Lobdell Car 
Wheel Company, before the New England Railroad Club, in 
February, 1888, embraced the following reference to leading 
features of chilled wheels:— 

“When certain kinds of gray cast iron are melted and poured 
against a metallic mould, that portion of the iron next to the 
mould becomes hard, white crystalline, and brittle, while the in- 
terior portion remains gray and more or less tough and fibrous. 


This conversion of the part of the iron that strikes the metallic 
mould into the hard, white variety is called ‘chilling,’ and it is 
upon this principle that the manufacture of chilled car wheels 
depends. Metallurgists tell us that when most cast irons are 
melted and cooled suddenly the carbon in the iron is all re- 
tained in the combined form, but that if the cooling is effected 
slowly it separates partly as free carbon or graphite, and the 
chief chemical difference between the chilled iron and the soft 
iron of the same wheel or other article cast in a metallic mould 
is in the carbon, that of the chilled portion containing it in the 
combined state, whereas the soft or gray portion, while also 
containing some in the combined form, has more or less of it 
separated in the shape of graphite. All irons do not possess 
this property of chilling. It is possible to have such an excess 
of graphite carbon and silicon in the iron that, unless its chemi- 
cal composition is materially changed in melting, it will not chill 
at all when run against a metallic mould. Other ingredients, 
such as manganese, phosphorus, and sulphur, have more or 
less influence on the chilling properties of iron and upon its 
strength. Many kinds of iron that possess good chilling proper- 
ties are not strong—have not that degree of tenacity necessary 
to stand the sudden shocks or blows to which railroad wheels 
are subject, nor sufficient elasticity to stand the expansion of 
the rim by the heating of the same by the application of the 
brake, which often occasions the cracking of the brackets.” 

It is obvious that in a process based on such principles the 
qualities of the product depend largely upon the nature of the 
raw materials or mixtures of iron used, and the degree of care 
and skill exercised in the various stages of manufacture. The 
highest degree of excellence reached under favorable circum- 
stances represents wheels that have fully met or exceeded all 
reasonable expectations, and the records of the performances 
of the wheels made by reputable manufacturers are usually 
creditable; but unsatisfactory results have been reported in 
cases where wheels were furnished at a price too low to afford 
compensation for the necessary amount of skill, care, and labor. 

There are records of chilled wheels which ran considerably 
more than 100,000 miles, and in many cases their service has 
exceeded 50,000 miles, but their average performance is rated 
by some authorities at from 40,000 to 60,000 miles. 

There is a considerable diversity in the depth of the chill of 
wheels made at various times and places and by different 
manufacturers, the general range being from } through the in- 
termediate fractions of of an inch. The diameter of the 
wheels is usually 83 inches, and the weight of wheels of this 
size has varied from a little less than 500 pounds to more than 
600 pounds. 

The processes of manufacture differ considerably in some of 
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the details in different establishments, special care being de- 
voted at some places to annealing; at others extra efforts are 
made to secure a perfectly cylindrical shape; and one of the 
methods involves the use of steel scrap in the mixtures-of iron. 
The productive capacity of the numerous works varies from 
about forty or fifty to several hundred wheels daily. Wherever 
the business is pursued successfully the labors involved repre- 
sent one of the highest branches of the art of casting iron, on 
account of the complexities involved in the selection of irons, 
in chilling, and in producing wheels of desirable forms. 

All wheels are presumably subjected to severe tests, either 
by the manufacturers or railway companies, or both, before 
they are put into service. The following remarks in regard to 
the tests of railway companies were made by Mr. Webber at a 
meeting of the New England Railroad Club, held on February 
8th, 1888:— 

“The Pennsylvania specifications as to the design, inspec- 
tion, and manner of testing wheels are very similar to those of 
the New York, Lake Erie and Western; Chicago, Milwaukee 
and St. Paul; Chicago, Burlington and Quincy, and other west- 
ern roads. The essential points in all of these specifications 
are: First, that the wheels shall be truly cylindrical; second, 
that the body of the wheel shall be smooth and free from 
shrinkage, slag or blow holes, the tread of the wheel from deep 
and irregular wrinkles, and free from sand or slag. Wheels 
broken must show clean gray iron, free from holes containing 
dirt or slag more than one-fourth inch diameter, or clusters of 
such holes, and the depth of white iron or chilled iron must 
not vary more than one-fourth inch from the standard depth 
round the tread of the wheel. 

The drop test required to break out a piece of the iron varies 
from 140 pounds dropping 12 feet to 100 pounds dropping 7 
feet, a corresponding increase in the number of blows being 
required, The essential point in this drop test is that any 
initial or shrinkage strain which may be in the wheel when 
cast will be detected by the force of these blows, and it is fair 
to assume that if one or two wheels out of 100 cast from the 
same heat and at the same time stand this test, the remaining 
ones would also stand it. 

If the wheel is not truly cylindrical the brake pressure will 
be greater at one point of the circumference than at another, 
resulting almost certainly in the skidding or slipping of the 
wheel upon the rail, thereby producing a flat place upon the 
tread of the wheel, which is, of course, a source of great danger 
thereafter. 

The Chicago, Burlington and Quincy claim to be almost 
entirely free from the breakage of wheels, and state that since 
the adoption of a system of car-wheel inspection and testing, 
as above, their mileage has increased very materially. About 
two years ago their mileage from wheels removed from their 
passenger equipment was only about 25,000 miles, and as a 
result of the above inspection and tests they have increased 
their mileage within the past year to an average of 43,000 
miles. The Chicago, Milwaukee and St, Paul in 1887, up to 
the 1st of October, claim to have obtained an average of 60,000 
miles for all wheels scrapped.” 


STEEL-TIRED CAR WHEELS. 


Various styles of steel-tired wheels have been introduced on 
some of the railroads of the United States. One of the earliest 
was the paper car wheel, of which the Chicago Journal says:— 

“When Richard N. Allen made his first set of paper car 
wheels in 1869 he was laughed at, and it was with difficulty 
that he got the use of a wood car for six months to test his 
invention. The Pullman Palace Car Company gave him his 
first order for a hundred wheels in 1871, and a few years later 
the Allen Paper Car Wheel Company made 17,000 such wheels 
in one year. One of the first sets of wheels experimented with 
under a sleeper is now on exhibition in Hudson, N. Y. It has 
a record of 300,000 miles’ travel. Only the body of the wheel 
is of paper. The material is a calendered rye-straw ‘board’ or 
thick paper, made at Morris, Ill. This is sent to the works in 
circular sheets of 22 to 40 inches in diameter. Two men, stand- 
ing by piles of these, rapidly brush over each sheet an even coat 
of flour paste, until there are a dozen of them, which make a 
layer. The layers are subjected to a hydraulic press, with a 
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pressure of 500 tons. After various other manipulations sev- 
eral of these twelve-sheet layers are pasted together, until there 
are formed circular blocks containing 120 to 160 sheets each, 
compressed to 5} or 44 inches’ thickness, just the size to fit the 
inner circle of the tire.” 

A report made to the Master Car-Builders’ Association, in 
1882, says:— 

“In making a comparison of the value of wheels of different 
kinds, it seems to your committee that the first and most im- 
portant item to be considered is safety. The construction of 
the Allen paper wheel is of such a nature that the body of the 
wheel, being paper, is a non-conductor, consequently the blow 
upon the rail does not reach the axle or centre of the wheel, 
thereby obviating to a great extent, if not entirely, the crystal- 
lization of the axle and increasing its safety and lessening the 
liability of the breaking of the wheels. 

So far as we can ascertain, and from the limited experience 
we have had, the English wrought-iron centre wheel ia a safe 
wheel—perhaps as safe as any in use, so far as its liability to 
break is concerned—but it does not obviate the concussions, 
which tend to crystallize the axle, as the paper wheel does. 

There are also other steel-tired wheels that commend them- 
selves to the attention of railroad officers. The Paige wheel, 
with a wrought-iron plate centre; the Cooper wheel, with a 
cast-iron centre and which has a piece of yulcanized rubber 
under the tire, and the old, perhaps the first steel-tired wheel 
used to any extent in this country, is made by the Washburn 
Car Wheel Company, of Hartford, Conn. This wheel has been 
largely used by the Boston and Albany Railroad Company 
since 1870, and most of the passenger cars and many of the 
engine and tender trucks are equipped with those wheels. 
Since that time there has never been an accident caused by 
one of these wheels.” 

After that report was presented various other steel-tired 
wheels were invented or manufactured.__The list of makers of 
steel-tired and steel wheels in 1887 included the following: 
Allen Paper Car Wheel Company, Pullman, Illinois; Allen 
Paper Car Wheel Company, Hudson, New York; Atwood 
Hemp Car Wheel Company, New York city; H. M. Boies, 
Scranton, Pennsylvania; Chester Steel Castings Company, 
Philadelphia; Fowler Steel Car Wheel Company, Chicago, 
Illinois; Miltimore Elastic Steel Wheel Company, Arlington, 
Vermont; Minton Steel Car Wheel Company, Chicago, Illinois; 
Paige Car Wheel Company, Cleveland, Ohio; Peckham Paper 
Car Wheel Company, Syracuse, New York; W. W. Snow, 
Ramapo, New York; Thomas Steel-Tired Wheel Company, 
Jersey City, New Jersey; Washburn Cast Steel Car Wheel 
Company, Raritan, New Jersey. 

The tendency towards a substitution of steel-tired wheels for 
chilled wheels under fast passenger trains was presumably 
accelerated bythe extensive and successful use of the Allen 
paper wheels under Pullman cars. In a few cases they have 
run more than 500,000 miles, and the manufacturers guarantee 
a@ minimum of 260,000 miles. Good records of steel-tired 
wheels under fast passenger trains in Europe also helped to 
direct attention in this country to that class of wheels after 
long runs of passenger trains at high rates of speed com- 
menced. It was regarded by some experts as a debateable 
question, however, at the close of 1887, whether, if economy 
and all other questions involved are duly considered, the best 
styles of chilled wheels could not be advantageously used in 
ordinary passenger service, and the use of chilled wheels under 
freight cars continued to be nearly universal, except in con- 
nection with cars that rendered peculiar service, such as 
# palace” stock cars, &c. There is also, presumably, a notable 
difference in the respective merits of the steel-tired wheels 
made by different manufacturers. 


CAR AXLES. 


The manufacture of car axles forms an important industry 
usually but not uniformly conducted in establishments which 
neither make car wheels nor cars. In service the wheel and 
axle are inseparable, being even more closely united in railway 
cars than in other vehicles, as they revolve together, instead of 
the wheel turning round the axle. N otwithstanding the inge- 
nuity displayed by a number of inventors in attempts to ob- 
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viate the objections to loose wheels, the steam railway practice 
of the country, with a very few minor exceptions, has always 
been substantially uniform in reference to this important sub- 
ject, wheels being pressed upon axles by powerful hydraulic 
pressure, and each pair of wheels and the axle to which they 
are fastened being incapable of independent movements. 

A list of the car axle manufacturers in the United States and 
Canada in June, 1887, contains the names of 71 makers, many 
of whom combined the industry with auxiliary pursuits. 

The Chicago Railway Exposition of 1883 offered premiums 
for best steel axle (Master Car-Builders’ Standard), best iron 
axle (Master Car-Builders’ Standard), best hollow axle. 

Puzzling questions have arisen in the progress of develop- 
ment in regard to the best methods of manufacture, including 
the shape and distribution of the metal used. Formerly axles 
were almost universally made of iron, but since the cost of steel 
was reduced a considerable percentage of the axles used under 
passenger cars have been made of steel. One of the leading 
distinctions between iron axles is based on differences between 
hammered iron and rolled iron. “As broken axles are one of 
the things most greatly to be dreaded in train movements, much 
attention has been advantageously given to the causes of such 
disasters, and numerous advances have been made towards an 
increase of the guarantees of safety. 

All important American railway companies have usually 
taken great pains to secure reliable axles for passenger cars. 
A notable illustration of this spirit is furnished by statements 
in a work on the Pennsylvania Railroad, published by its pas- 
senger department in 1875. In describing details of the pas- 
senger cars then used by that company it says: “In the highly 
important part (the axles) the effort for safety may be said to 
reach its climax. The journals are 7 inches long and 8} inches 
in diameter. This proportion of the axle renders it nearly 
impossible to break inside the wheel, and makes the journal 
the weakest part of the axle. The breaking of a journal is of 
little consequence, as the arrangement of the safety beams of 
the trucks is so thoroughly secure that after the journal has 
broken it will hold the wheel in its place for a distance of at 
least 20 miles, giving ample time to stop the train. Although 
the form of the axles is probably as perfect as any that has 
ever been produced, yet the greater claim to excellence lies in 
the quality of the metal used in their construction. They are 
made from soft crucible steel out of Swedish charcoal iron; 
are carefully turned to the proper size throughout, and before 
accepting them from the maker are subject to the following 
test: From every lot of fifty axles one is taken at random, and 
tested under a drop weighing 1,840 pounds. The axle is placed 
upon supports three feet apart, and struck in the centre. If 
the axle bears 5 blows of 25 feet each without breaking the lot 
is accepted. As an illustration of the quality of the steel used, 
a fact may be mentioned. On the 15th of November, 1867, one 
of these axles was broken only after 14 blows, of which 3 were 
at 35 feet, 1 at 36 feet, 2 at 38 feet, 7 at 80 feet, and the last at 
40 feet, the axle being turned over at each blow. AS 
soon as an axle is found to have been under a passenger car 
18 months it is ordered into the freight’ service, although it may 
be as good as new.” 


MASTER CAR-BUILDERS’ STANDARD AXLE. 


The Master Car-Builders’ Association, at the annual conven- 
tion held in Boston in 1873, recommended a standard of form 
and dimensions for car axles, which was modified by an 
increase of the diameter in the middle from 8§ inches to 44 
inches in 1874, and adopted. Other dimensions include the 
following: Length between hubs, 4 feet } inch; inside of collars, 
6 feet 10 inches; from centre to centre of journals, 6 feet 3 
inches; total length over all, 6 feet 114 inches; gauge of track, 
4 feet 83 inches. 

The action of the master car builders in establishing a 
standard axle had an important influence in promoting uni- 
formity, as this standard has since been maintained, but the 
desirability of a change of some of its details, in axles intended 
for use under freight cars carrying 60,000 pounds of freight, has 
attracted much attention, and efforts have been made to pro- 
mote uniformity in regard to the axles used under such cars. 

A report presented at the convention of the Master Car- 
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Builders’ Association, held in 1883, on the most economical 
carrying capacity for freight cars, which was based on replies 
to seven questions asked in circulars, contains the following 
statements:— 

“Second Question. All the replies agree that 40,000 pounds of 
load, not including the car, is all that can safely be put upon 
the present master car-builders’ standard axles and our present 
construction of freight-car equipment. 

Third Question. Two are of the opinion that journals 3}X7 
inches are large enough for 5,000 pounds of load, not including 
the car. Six say that they consider 5,000 pounds enough for 
master car-builders’ standard axles, and for carrying heavier 
loads than 5,000 pounds per journal one is not prepared to 
recommend the proper dimensions. The majority think that 
for loads of 7,000 pounds per wheel the dimensions of axles 
should be increased. Journals should be 4X7 inches. One 
says that for a load of 7,000 pounds per journal the journal 
should be 448 inches. Two recommend these dimensions, 
One of the persons replying says that he has observed that 
journals larger than 7 inches are more liable to break off at 
the shoulder. 

Fourth Question. Several instances could be cited where jour- 
nals have broken under the load, but in nearly every case the 
load has been 5,000 pounds or more on a journal only 8x53 
inches. 

Fifth Question. If any change should be made, two would 
favor the journals to be 4X8 inches. One would favor an in- 
crease, but he does not say how much. Two think that for a 
40,000-pound load the present master car-builders’ standard 
axle is sufficient, the wheel diameter being 33 inches. 

Sixth Question. One does not think it policy to make axles 
larger than are required for safety, that being the only practical 
consideration. The majority are of opinion that a large factor 
of safety is economical, inasmuch as it is safe. Cases are cited 
where the breaking of an axle has caused damage amounting 
to several thousand dollars. 

Seventh Question. One says that his road has had no broken 
axles this winter. One has had but few broken axles under 
freight equipment the past winter. Those that have broken 
have generally been small in journal and wheel fit. One has 
had but one master car-builders’ standard axle break, and that 
was not properly welded. 

It is the opinion of your committee that the dimensions of 
the journals and wheel seats of master car-builders’ standard 
axles are sufficiently large for loads of 5,000 pounds. They 
think that the middle of the axle should be increased to not 
less than 4 inches diameter when 33-inch wheels are used.” 


JOURNAL BEARING, JOURNAL BOX, AND PEDESTAL. 


The fact that the wheels of steam cars revolve with the axles, 
instead of round the axles, as in ordinary vehicles, changes the 
point at which lubrication is necessary. It is on the part of 
the axle called the journal, which is next to the extreme outer 
end, consisting of a narrow portion called the axle collar. As 
these journals must bear all the burden of the weight of the 
car bodies and their contents that falls upon the axle, and yet 
revolve when the cars are in motion, it is vitally important 
that journal friction should be reduced. Complicated con- 
trivances have been devised to promote this end. They em- 
brace journal boxes or “brasses,” placed immediately above 
the journal, and beneath a journal-bearing key or wedge, which 
are enclosed in a journal box, the lower portion of which is 
filled with waste kept saturated with lubricating material. 
Serious defects or derangements of this apparatus produce the 
effect, with which many travelers are familiar, of “hot boxes,” 
necessitating the stoppage of trains until the defect is remedied. 
The master car builders have established standards relating to 
journal bearings, journal boxes, and a pedestal used in holding 
the journal box in its appropriate place. It is alleged that 
some of the practical workings of the journal boxes commonly 
used in the United States are inferior to those of corresponding 
devices in European countries, and that a great unnecessary 
waste of oil occurs here. In view of the notable superiority of 
nearly all other portions of the devices used beneath American 
cars, and the large amount of native inventive talent, it is 
remarkable that there should be such a defect. 
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DETAILS OF CAR TRUCKS. 


FUNDAMENTAL feature of all American cars is their 

trucks. The details include many parts, some of the 
most important of which are wheels, axles, journal-boxes, and 
journal-bearings. 

These things are necessary to all successful car movements, 
and the great utility and importance of the car truck arises 
from the fact that it combines them with a large number 
of auxiliary appliances under such conditions that the aggre- 
gate combination forms, in itself, in a mechanical sense, a 
car. It might almost be said that the trucks are the cars, and 
what is placed above them is car bodies of many varieties. 
There are 4-wheeled trucks and 6-wheeled trucks, the latter being 
used chiefly under passenger cars, and generally only under 
exceptionally expensive specimens of them, such as Pullman 
cars. A large majority of the cars of this country are 8-wheeled 
cars, and these wheels and other necessary appliances are com- 
bined in two sets of 4-wheeled trucks, each of which helps to 
support the car body, and to carry it as a dead weight. A 
leading object of this arrangement is to support one long car 
body, with two short cars (or trucks), so as to enable long car 
bodies to be conveniently moved round sharp curves. Various 
other purposes are served, and it is by improvements of details 
of trucks that the promotion of a large proportion of all ends 
identified with the safety, economy, and comfort of car move- 
ments is sought. 

An immense amount of mechanical genius has been devoted 
to such improvements, and changes of varying significance are 
constantly progressing. The peculiar conditions under which 
many American railroads were constructed and operated re- 
quired the adoption of methods differing materially from 
European devices. It was necessary that passengers should 
ride in safety and comfort over roads abounding in sharp 
curyes, and often in an imperfect condition, and that freight 
cars should carry exceptionally heavy loads. The invention 
and improvement of the car truck and its details form leading 
causes of the remarkable degree of success which has attended 
efforts to accomplish these objects. 

Radical defects in trucks are always dangerous, and fre- 
quently attended with damaging or fatal results. In lengthy 
lists of causes of serious accidents, broken wheels, broken 
axles, and broken trucks represent a considerable percentage, 
which would be much larger if a vast amount of systematic 
carefulness was not constantly exercised. Jf precautions were 
grossly neglected no train could ever be n at high speed 
with a reasonable prospect that it would safely reach its desti- 
nation. 

TRUCK SPRINGS. 

A number of springs of many sizes and patterns are used in 
car construction for the accomplishment of various purposes. 
One set are applied to different parts of the car body, and 
another set form part of the trucks. The truck springs are of 
great importance in promoting the comfort of passengers, and 
in diminishing the difficullics involved in the movement of 
freight. There are few classes of improvements in land vehicles 
in which more useful progress has been made than in those 
which relate to an increase in the quantity: and quality of 
springs, and they are even more useful and indispensable in 
ears than in the numerous other vehicles to which they have 
been extensively applied. 

Leading varieties of truck springs are elliptic and spiral, the 
former being used under passenger cars, generally in conjunc- 
tion with the latter, while most freight-car trucks are supplied 
only with spiral springs. Journal springs are also necessary. 
Of these a report presented to the Master Car-Builders’ Asso- 
ciation in 1871 said: “The vital point to be secured in a journal 
spring is a direct up-and-down motion, with little or no side or 
lateral motion, and on passenger cars the journal spring should 


not be placed directly over the journal, but on a yoke or equal- 
izing bar to secure the best results as to lift of spring and ease 
of motion.” 

In the earliest railway operations in this country leather or 
thorough-brace springs were used under passenger cars, but 
they were soon supplanted with imported elliptic springs, which 
were not arranged in a manner that rendered acceptable serv- 
ice, and they were far inferior to the better classes of elliptic 
springs subsequently manufactured here. The application of 
spiral springs commenced at a comparatively early date, and 
during a considerable period rubber springs were extensively 
used under passenger cars. Truck springs include the follow- 
ing varieties: Half elliptic spring, triple elliptic spring for pas- 
senger service, elliptic spring, double elliptic spring for freight 
service, half elliptic bolster spring for freight service, triple 
acme elliptic spring for passenger service, double or duplicate 
acme elliptic spring for freight service, concave elliptic spring. 
Elliptic springs are designated as duplicates, triplicates, quad- 
ruples, quintuples, and sextuples, according to the number of 
single springs grouped together. Of spiral springs there are 
numerous varieties and patterns, and a number of these are 
also frequently grouped. The list includes the following: 
Square-bar single-coil spring, keg-shaped spiral spring, spool- 
shaped spiral spring, volute spring, oval-bar double-coil buffer 
spring, round-bar triple-coil graduated spring, round-bar, double- 
coil buffer spring, round-bar single-coil spiral spring, round-bar 
double-coil spiral spring or nest spring, round-bar triple-coil 
spiral spring or nest spring, halfround double-coil spiral 
spring or nest spring, flat-bar or equal-bar triple-coil spiral 
spring or nest spring, Hibbard or flat-bar quadruple-coil nest 
spring, edge-rolled spiral spring, square-bar triple-coil nest 
spring, Dinsmore spiral spring. Two-group spiral springs in- 
clude the following: Single-coil equalizer spring, double-coil 
bolster spring, double-coil equalizer spring, triple-coil equalizer 
spring, triple-coil flat-bar bolster spring, edge-rolled bolster 
spring. Three-group spiral springs include the round-bar 
bolster spring, the edge-rolled bolster spring, and the double- 
coil flat-bar bolster spring. Four-group spiral springs include 
the double-coil round-bar bolster spring and double-coil flat-bar 
bolster spring. Groups, ranging in number, respectively, from 
five to eleven, of bolster springs and graduated springs, em- 
brace the following varieties: Graduated two-group bolster 
spring, triple-coil graduated equalizer spring, graduated three- 
group bolster spring, graduated five-group bolster spring, double- 
coil graduated bolster spring, double-coil graduated equalizer 
spring, triple-coil graduated bolster spring, three-group gradu- 
ated bolster spring, and a two-group double-coil bolster spring, 
with inside spring case. - 

With the increase in the weight and capacity of freight cars 
a necessity was developed for an increase in the capacity 
of springs, which provision was promptly made by American 
manufacturers, who have displayed great skill in this as in 
other important auxiliary railway industries, 


NAMES OF PARTS OF CAR TRUCKS, 


It was scarcely to be expected, amid the multiplicity of in- 
ventions, that all car trucks should be of identical patterns, 
but the advantages of modifications introduced from time to 
time are usually quickly recognized, and approaches to ap- 
proximate uniformity are thus hastened. A few years ago the 
diamond type of truck had become almost the universal stand- 
ard for freight cars, although there were a number of varieties 
of this type. A list of its parts include the following: Wheel, 
axle, journal-box, journal-box cover, pedestal tie-bar, arch-bar, 
inverted arch-bar, auxiliary arch-bar, transom, transom-casting, 
truck-bolster, truck-bolster truss-rod, truck-bolster truss-block 
truck-bolster truss rod bearing, truck-bolster truss rod washer, 
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truck-bolster chafing-plate, bolster guide-bars, bolster-guide 
block, spring-plank, spring-plank bearing, swing-hangers, upper 
swing-hanger pivot, lower swing-hanger pivot, swing-hanger 
pivot, bearing-truck side-bearing, truck-centre plate, centre- 
plate block, bolster-spring seat, bolster-spring cap, bolster-spring 
brake-block, brake-head, brake-beam, brake eye-bolt, brake- 
hanger, brake-hanger carrier, brake safety-chain, brake safety- 
chain eye-bolt, brake-lever fulcrum, brake-lever guide, brake- 
lever sheave, brake-shoe, body centre-plate, journal-box bolts, 
column-bolt. 

In addition to parts named above, excluding a few which are 
special to freight-car trucks, passenger-car trucks have a num- 
ber of other parts, extra care being taken in their construction, 
and special efforts made to increase the power and effectiveness 
of the springs used, and to prevent jolting which would be 
annoying to passengers. A list of the names of the parts of 
passenger car trucks, including those special to 6-wheeled 
trucks, embraces the following: Wheel, axle, journal box, jour- 
nal-box cover, pedestal, pedestal tie-bar, pedestal stay-rod, 
pedestal-brace, pedestal-brace tie-bar, wheel-piece, outside 
wheel-piece plate, inside wheel-piece plate, wheel-piece truss- 
rod, arch-bar, inverted arch-bar, auxiliary arch-bar, end picce 
of truck frame, transom, middle transom for 6-wheeled truck, 
outside transom for 6-wheeled truck, transom tie-bar, transom 
truss-rod, transom truss-block, transom truss-rod washer, tran- 
som chafing-plate, transom casting, transom pillar, truck- 
bolster, truck-bolster chafing plate, lateral-motion spring, 
lateral-motion spring-pin, spring-beam, spring-plank, spring- 
plank bearing, spring-plank safety strap, swing-hangers, upper 
swing-hanger pivot, lever swing-hanger pivot, swing-hanger 
pivot bearing, swing-hanger friction block, safety-beam, middle 
safety-beam, safety-beam block, axle safety-bearing, axle safety- 
strap, axle safety-bearing thimbles, safety-beam tie-rod, safety- 
beam iron, truck side-bearing, side-bearing bridge, truck centre- 
plate, centre-plate block, centre-bearing beam, centre-bearing 
arch-bar, centre-bearing inverted arch-bar, check-chain truck, 
check-chain hook, truck check-chain eye, equalizing-bar, 
equalizing-bar spring-cap, equalizing-bar spring-seat, bolster 
spring-seat, bolster spring-cap, spring-block, jaw-bit, journal 
spring, equalizing-bar spring, bolster-spring, truck-frame knee- 
iron, brake-block, brake-head, brake beam, brake eye-bolt, 
brake-hanger, brake-hanger carrier, brake safety-chain, brake 
safety-chain eye-bolt, brake safety-strap, release-spring, brake- 
lever, brake-lever fulcrum, brake-lever guide, brake-lever stop, 
brake-lever sheave, lower brake-rod, brake-shoe, journal-box 
guides, pedestal-horns, pedestal jaw, spring-hanger, spring- 
saddle, king-bolt, centre-pin. 


THE DEVELOPMENT OF THE TRUCK. 


An interesting speech was delivered by W. T. Hildrup, of 
the Harrisburg Car Manufacturing Company, at the annual 


convention of the Master Car-Builders’ Association, held in 
1883, during a discussion of standard freight and passenger-car 
trucks, in the course of which he said: ‘‘We appear to have 
no standard truck, either for freight or passenger cars, any 
more than we have had any time for the last forty years. 
Standards are made by the different railroads according to 
their interests as they appear to them, their convenience, and 
what may have been done by those preceding them. Iremem- 
ber a standard of forty years ago—five sticks of timber with 
four sleeve boxes, with flanges to attach them to the timbers. 
It was a very simple beginning, and it was thought by many 
to be a very substantial, meritorious truck. We would consider 
that to-day not admissible under any circumstances. My first 
knowledge of an iron truck was two parallel bars on each side 
connecting the boxes rigidly, and a half-elliptic spring reach- 
ing from one to the other, sliding in a pocket. The pocket was 
considered to be such an advantage that it was patented, as 
well as the truck. Men of my age in the business will remem- 
ber many of the experiments, the efforts, and the progress. I 
remember the passenger-car trucks when the wheel pieces were 
four by eight inches, and considered sufficient for a load. Now 
they have progressed to a very firm structure. Take the dia- 
mond truck. There are those who believe that it is the best 
attainable under their system of railroading. There are modi- 
fications of that in various ways used and accepted as the best 
attainable under the circumstances, and there are a very great 
variety of models and designs in use. Who shall say to-day 
there is a standard truck that we can all agree on, and accept 
as being worthy of the times? Were any of our standards of 
earlier days anything more than stepping stones to that which 
we desire, some very great improvement over our present 
usages and customs? We have yet to determine on a 
truck which shall be satisfactory to all our judgments and all 
our experiences. We have made great advances. We have 
been educated by our experience. Our experience is not 
always the sole controlling element with us. There are con- 
ditions which were fixed years ago, modified here and there as 
occasion will admit. But we have fixed a standard of axle. 
It is certainly a very great advance. But we see in the dis- 
cussions and reports of to-day that that axle is questioned, is 
doubted. Itis doubted whether it is of sufficient strength. It 
is doubted whether the journal is large enough for the best 
results. Now, it is within the experience of most of the gen- 
tlemen here that only a few years ago the acme of axles was 
considered that which had the smallest possible journal; that 
that was the point to attain for least friction, for least obstruc- 
tion in the journal, I do not know to-day any individual 
whose judgment can be respected who maintains that position. 
I know that twenty-five years ago it was universally accepted, 
or almost universally accepted, as being the proper theory. 
That illustrates how we advance from one thing to another.” 


INCREASE OF RAILWAY MILEAGE FROM 1880 TO 1887, 
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South Carolina............5 Sthletivs “AS COOH Si acatslsieelvia sieves RRoriecsoe mo LOU 52.00 38.25 40.75 25.75 100.00 126.50 104.00 
Geor eater ctersiets elelelsreielicrerereiet FOO ok eC NODOUDBOOOUDU CDSE AGO 45.00 101.50 334.40 54.80 94.00 133.75 274.25 231.00 
EUOTIGA rejerctste ns statetefersinievetereleterstefane's aieieleledioreialalel sisusistele siete nis cieieleterstcve mmo.) 145.00 271.43 192.48 182.62 272.34 314.99 193.00 
AT ADAM Ais cisiscersisiels 6 Barsic aisivlslejsieieieieeiste elas ae ciovsinista sisvesieieieis sleresinels 22.00 14.00 50.00 177.10 96.26 20.40 54.50 515.00 
Mississlpplerstlereisiseveris sae eleelare Mia aterorniatecoverers aieistaraboreiatolets seiaveteisiesoy bad 55.50 120.50 313.385 228.21 82.49 191.09 99.00 
Louisiana...... sqooudédoonscs SHOCR CSAC OOS setie haces eerste eeee» 124.00 262.00 94.81 193.78 112.00 55.00 10.70 65.00 
Tennessee..... aieterotatatelaisieverer Steleticietieverccciereraisteys BRED ODO SOOO 32.00 56.33 165.44 47.40 55.99 7.00 41.56 68.00 
Kentucky... ccccciecs. Bteersatietecaiolere sodebncocenagS sbaaon dobadoutoon 47.50 142.30 73.00 106.73 24.33 37.35 106.84 168.00 

Southern PALES cicie rielersinieleverel siete reietereie) siale Goucondecde eeieevee 076,00" 1,314.57 | 1;506:43 1259.66 1541137 784.34 1,331.33 1,691.00 
Ohio eco a. Biareteteieteleisi bie latereintevere« AOS BOD ULE LACODKS jasesccess 000,00 49656 610.33 3816.05 106.35 20.30 118.66 155.00 
Michigans. cleisis14 RYorevelsisvereireaaisveteiereleretatete alsloveleloie(elelets elev Sfetelbistorepere 255.00 345.48 327.72 457.88 130.29 98.56 367.17 700.00 
Indiianaiencterislel es aratoterneve e(cieteictate versie e/eiehelole ls siisisieietstelsievais eyoleteretar(aicte 185.50 386.05 611.65 171.06 23.29 65.40 111.37 115.00 
MINGTYOIS Era tarelatelelersterrie leietetls Rielelelsvteleieieeieisiarcielsele ae faleverers\ a) atatayereverotet 321.75 409.20 442.89 191,71 40.90 83.97 370 92 328.00 
Wisconsin.......... ateleainterstalotalorase Biel's cratevelsroveitoteeieseleiersievs te teisteeie(eletere 226.00 302.05 352.86 228.42 238.10 128.07 451.27 363.00 

Central Northern States.......... Male avale(eisielcle¥or sis’eteeiale elefelsle 1,488.25 1,939.84 2,345.45 1,365.12 538.99 402.30 1,419.39 1,661.00 
Minnesota.......... soodsng0GS apcancan Bieis sistelsiciete rela slciclsle(e.s's eins 133.50 186.76 596.74 171.08 286.03 140.88 492.09 196.00 
Dakota Territory........... Gielelaievelsielaveisie pists isiatetelo‘elateleinvels/<te nireentee, Le00 413.00 400 10 410.97 £63.60 118.50 821.48 760.00 
TOWAss ons cleis ce sccsiciore Mates Jersjetelcieisierel sins Sisto ratte Néield tewreroemer earns 456.75 764.10 802.62 243.52 273.66 48.36 431.13 352.00 
Nebraska........... MisisaVelstalte\sle/oslvioisieiela ara eloretate cise; ofa aiaelevale efelelevoroye 377.10 323.73 221.06 198.25 101.57 218.95 628.08 1,101.00 
CATISAS He rlota clels ater vorsieleelelele scstelelevete’s docduddootoouenagn afuta aVevoferofe ats 363.50 208.56 211.33 144.17 159.21 260.37 1,678.04 2,070.00 
IMBREC WI inna Goad conse OCU OnDGOCUOOCOUEHO SOSCRDDT OOD IC OSEOROOC set Ol SO0 242.35 293.54 118.06 100.03 259.02 99.48 554.00 
Mira UA TI BL OLLIE ONY sama tetetereteleretats oreterstsicle o <\c/elole ele o/c oyeteleleYerenele yet ove \elinis Maite 6.00 65.00 3.00 SORC paler 7217 499.00 
PAU CAUTA SAS oMeteneloletelaieetereisisiareiete sicisisiovere einseielatersic[ojaielelajslsteleva\cieseiolsrstelorezets 60.75 143.50 499.50 245.08 33.50 41 08 49.50 153.00 
Mexaseenteryere Belelererecceeistesereicia.s aiejeroiote steresersreveralsie¥ ovelsisiete!clousiieiessfeistouele ev8.c 653.00 1,669.40 1,080.54 98.60 90.00 190.50 607.90 1,055.00 
COlOrad Ose asiersicisie a cieie'sicle\a\s cis lsfeieieiaintsis's.cre'eeisi6 efetnieiateletelajayelctatetstsjohere’ 348.25 616.98 579.41 66.01 28.30 12.00 59.20 818.00 
Wyoming Territory............ ssuado canvseuioceucdn neinosentoac are 64.00 48.71 sietee Sucre ate 160.89 133.00 
INTOTLAN Ap CTLULO NV smite lereyaterssoieielstelelelslere’sioteichs/eicisieisieieleleielcisiel opie eisis/siecs 73.53 157.00 391.50 401.80 S97 aioe 15.80 616.00 

North-western and South-western States..........0+-.+s+-- 3,502.85 4,795.38 4,990.05 2,100.54 1,345.87 1,289.66 5,122.76 8,307.00 
Nea darte ctelercitelele sire oreletele, «= cisve ereleveisiate ereleveieiaye arorolateretsicle xersiaie etevaye 71.00 156.00 53.50 scree save ER rere sara aie pao 
(Galliformiaermrcitec ef-lslelloces'1e aiafersinlelelesel eis] star seater sia/eieysiers wrerareterstorsree(elsiste 2.00 114.40 327.89 245.40 41.70 149.55 252.46 4.00 
ING Wale xdcOsceteteiesieiiaieicisiciscicie’sie erate doodo dauubesd oouucsacannn oss 540.50 289.37 41.68 50.90 43.89 3.30 38.00 358.00 
Tdahorsecis Snago00 prateratereteisteterstetetere co0dacan slevajaisie nistelsiers ctelsievetore revere 5 sisters 69.00 216.30 282.96 39.98 5.00 13.50 54.00 
W)ibalkieerateretereretsicteverae seleieie cievers etevel svaiaieis/sie%s HoobedUccobe aeoahs eferaterne 116.25 35.00 185.32 61.80 4.00 4.00 atere 6.00 
EAGTZ OIA SL CLUILO MY aloletersieteteiststareteie\eltereiaieteloteialclelntelereie/\elalocle Seoonocoe EEO® 148.30 216.18 152.60 5.00 ayes 83.00 70.00 
Ores Oaestereiesieiels sieiveleleale estates aivieieierersinic eicieierste ai ereiotele olelsiareieie treveiciels 165 50 66.00 180.00 194.30 211.60 100.20 38.20 48.00 
Washington Territory........ ooccoonsonbopoDOoe seccccensccevece 62,00 183.50 decree L 25.50) 89.20 tees,  A6E.50 108.00 

PACH CS{ALES Cenc secseisicce iss sssisieiselcte te cieseeerarce ciel LOO20) l0GL.On umd e20rey lttaraG 435.37 262.05 586.66 648.00 

Recapitulation:— : 

New England States..........sseee- ataletararoVeXeioiotatsrarsielersccjoraleis\ore Goon ely 114.10 59.75 73.56 73.72 15.54 40.66 109.00 
Middle States........... pleieteiateleletstolelats’> aisiayeiahal sic ist chal iareyevelr ve sitiseielers 312 25 564 27 =: 1,468.38 906.08 468.45 377.25 499.68 308.00 
SouthermStatesicinc cienis«ciecreistesicisins oe'seseisee ecinies sais dorsandon -- 576.50 1,314.57 1,506.43 1.259.938 1,111.37 784.34 1,331.83 1,691.00 
CentraliNorth ern States arc niericieic aisiste ote owstelsieiere s,clwlove hee eelem cteecere's 1,488.25 1,939.34 2,345.45 1,365.12 538.93 402 30 1,419.39 1,661.00 
North-western and South-western States, &c....... sieleisielslsinvece ++++3,502.85 4,795.38 4,990.05 2,100.54 1,345.87 1,289.66 5,122.76 8,307.00 
Pacific States and Territories........... Sislelstslsfeieirierersietae slase Bieisneteis 1,155.25 1,061.57 1,220.87 1,113.46 435.37 262.05 586.66 648.00 

Granditotalierycscericecinerser nnneDAgo ao0GaL 40000 aforstorens +++e7,150.385 9,789.23 11,590.93 6,818.72 3,973.71 3,131.14 9,000.48 12,724.00 


Revisions have led to changes in the totals given above, so 
as to make them correspond to the following figures: 1880, 
6,876; 1881, 9,796; 1882, 11,568; 1888, 6,741; 1884, 8,825; 1885, 
8,608; 1886, 9,000; 1887, 12,724. The aggregate additions to new 
mileage, from 1880 to 1887, inclusive, represented by these esti- 
mates are 64,138 miles, which amount, added to the census 
report of mileage existing at the end of 1879, which was 84,964, 
made the total length of railways in the United States, at the 
end of 1887, 149,102 miles. 


CAUSES OF EXTENSIVE CONSTRUCTION. 


The construction of 64,000 miles of railway in such a brief 
period is an extraordinary feat. Its accomplishment can only 
be explained by a variety of circumstances. One of the most 
important was the absence of the immense pressure imposed 
upon other nations by huge standing armies, great naval estab- 
lishments, and burdensome public debts. Energies and re- 
sources spent elsewhere, and in other ages, in destructive wars, 
or preparations for them, were here devoted to the removal of 
natural obstacles to free intercourse, and the creation of cheap 
and conyenient facilities for transportation, The rebound from 


the panic of 1878, the restoration of specie payments, and the 
export of immense quantities of agricultural products, helped 
to incite and render feasible many projects. Other favorable 
conditions were the ease with which charters and the privilege 
of procuring or condemning a right of way could be obtained; 
the rapidity with which new settlements were established, and 
a large immigration attracted to young states and territories; 
the reduction of public debts, and consequent necessity of 
shifting investments; the notable extent to which railway 
construction has become an established industry and a favorite 
speculative enterprise with a large number of adventurous pro- 
moters or projectors, contractors, and capitalists in the United 
States, and the absence of severe requirements relating to the 
issue of railway securities, and the physical characteristics of 
lines when they are first opened. 


SYSTEMS OF CAPITALIZATION. 


Of some of the new lines it may be said that they were built 
in haste to be improved at leisure, and that the face value of 
the various securities issued to represent their cost greatly 
exceeded the sums actually expended for construction. It has 
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been alleged that in some instances the proportion was not far 
from three dollars of stock and bonds of different grades to 
one dollar of money spent, but such cases were exceptional, 
and probably less numerous than the instances in which it was 
impossible to earn interest on one-third of the real expenditure 
for new roads. In a few of the older states, and notably in 
Massachusetts, New York, and Pennsylvania, an increasing 
disposition was manifested to impose a check on fanciful rail- 
way capitalization, or to create safeguards against unnecessary 
or premature construction, but in most portions of the country 
there were few serious obstacles to the manufacture of all the 
new securities that could be marketed, and the building of all 
the lines that could presumably be rendered a source of profit 
to their projectors. There were, however, in a number of 
instances, notable improvements in matters relating to capi- 
talization and methods of construction. In some quarters 
there was a tendency to return to the original method of pro- 
viding the bulk of the sum required to build a new line from 
the sale of stock. In others the purchasers of first mortgage 
bonds received a much larger proportion of issues of stock and 
junior securities than had formerly been given to them. A 
number of the new lines were built chiefly as extensions of old 
systems, mainly with the proceeds of bonds endorsed by power- 
ful companies, and much of the new construction was, at the 
time it was opened, in a decidedly better condition, in an en- 
gineering sense, and much more fully supplied with desirable 
appurtenances, than was formerly common. 


SPECIAL FEATURES OF THE CONSTRUCTION OF DIFFERENT YEARS. 


The average rate of increase during the eight years ending 
December 31st, 1887, was a little more than 8,000 miles. The 
rapidity with which many of the additions were made forms one 
of the most notable and important events in modern industrial 
and financial history. The variations in the amount of con- 
struction per annum are as strongly marked as in previous 
periods. The lowest new mileage in any one year is 3,181.14 
in 1885, and the highest 12,724 in 1887. Before the commence- 
ment of the decade a furore for new construction commenced, 
which culminated in 1882. The lowest point of the receding 
wave was reached in 1885. 

The first great impulse favoring new construction commenced 
before 1880, during which year work was actively progressing 
on several new transcontinental lines and many smaller roads. 
Nearly 80 per cent. of the new mileage of 1880 was located west 
of the Mississippi river, and the activity displayed was largely 
due, first, to the notable increase in its population, and, 
second, to the revival of a belief among projectors and capi- 
talists that it might be made prudent, practicable, and profit- 
able to build extensive lines in districts where there was not 
sufficient existing traffic to render such enterprises remunera- 
tive in the confident expectation that the country would 
speedily “grow up” to its railway facilities. 

The furore for new construction, and the demand for new 
railway securities, continued to increase during 1880 and 1881 
to such an extent that the Investors’ Supplement of the Com- 
mercial and Financial Chronicle, published in October, 1881, 
contained an estimate of the miles of railroad to be laid from 
October, 1881, to December 31st, 1882, giving the names of the 
companies, which footed up 15,886 miles. Geographically this 
mileage was located as follows: Between the Atlantic coast and 
the Upper Mississippi river, and north of the Ohio and Potomac 
rivers, 4,791 miles; between the Atlantic coast and Mississippi 
river, and south of the Ohio and Potomac rivers, 2,352; between 
the Rocky mountains and Mississippi river, and north of the 
latitude of St. Louis, 4,063; between the Rocky mountains and 
Mississippi river, and south of the latitude of St. Louis, 4,140; 
west of the Rocky mountains, 540. 


NEW CONSTRUCTION OF 1882. 


Of the new construction actually completed in 1882, a review 
published in the New York World in January, 1883, said:— 

“During 1882 there were constructed about 10,500 miles of 
railroad, with a possibility that more complete returns may 
increase the total to 11,000. The impetus given to railroad 
building in 1880 and 1881, resulting from a revival of business, 
and the consequent abundance of capital seeking investment, 


arrived at its full momentum in the year 1882. The increase 
in values represented by solid and permanent investments in 
railroad property during the period covered by those three 
years may be safely estimated at $1,250,000,000. In 1880 there 
were constructed 7,200 miles; in 1881, 9,500 miles, and in 1882, 
say, 11,000. This makes a total for the three years of about 
27,700 miles, which, estimated at an average cost of $25,000 
per mile, equals $692,500,000. Deducting this sum, leaves a 
balance of $557,500,000, which represents the improvements 
and betterments to the old lines. 

Public interest in railroad construction during 1882 has cen- 
tred largely in the completion of the new “Nickel-Plate” line 
extending from Buffalo to Chicago, a distance of 523 miles, 
which was commenced in 1881 and was completed about 
August, 1882. The New York, Lackawanna and Western, 
better known as the Buffalo extension of the Delaware, Lacka- 
wanna and Western, extending from Binghamton to Buffalo, 
200 miles, and the Chicago and Atlantic, popularly known as 
the Erie’s Chicago extension, extending from Marion, Ohio, to 
Chicago, 269 miles, were both completed during the year. 
Their chief value lies in the fact that they supply independent 
outlets to the points at which they terminate for the roads with 
which they are affiliated. On the New York, West Shore and 
Buffalo road, which parallels the New York Central from New 
York to Buffalo, much of the preliminary work has been done 
and about 100 miles of new track have been laid. The other 
lines in New York, Pennsylvania, and New Jersey have been 
actively extending and perfecting their lines into the coal and 
oil regions of those states—notably the Buffalo, Pittsburgh and 
Western, the Buffalo, New York and Philadelphia, the Rochester 
and Pittsburgh, the Pennsylvania, the New York, Susquehanna 
and Western, and other roads of minor importance. 

In the south the development, as compared with former 
years, has been decidedly marked. The Louisville and Nash- 
ville has completed its branch to the Tennessee line, there to 
connect with the Knoxville and Augusta line, controlled by 
the Richmond and West Point Terminal Company. The East 
Tennessee, Virginia and Georgia road has completed its Georgia 
division, giving it an unbroken line from Rome to Brunswick. 
The Pensacola and Atlantic has completed its line from Pen- 
sacola to the Chattahoochie river, a distance of 160 miles, 
Much work has been done on the New Orleans and North- 
eastern, the New Orleans line of the Erlanger syndicate, also 
on the New Orleans and Mississippi Valley, not to speak of 
innumerable small lines and branches. 

The south-western system of roads, consisting of the Mis- 
souri Pacific; Missouri, Kansas and Texas; St. Louis, Iron 
Mountain and Southern; International and Great Northern, 
and Texas Pacific roads, have been vigorously prosecuting the 
work of extending and perfecting their lines, the more im- 
portant branches being the Omaha extension (in Nebraska) of 
the Missouri Pacific; the Crowley’s Ridge branch (in Arkansas) 
of the St. Louis, Iron Mountain and Southern; the completion 
of the lines from Waco, Tex., to Taylor, and from Encinal to 
Laredo, where connection will be made with the Mexican, 
Oriental, Interoceanic and International line. In the same 
section we find the St. Louis and San Francisco completing its 
Fort Smith line; the Texas and St. Louis narrow gauge nearly 
completing its line from Texarkana to Cairo, which will give 
that company a line of over 730 miles in length, extending 
from Cairo to Galesville, Tex. The Fort Worth and Denver 
City was completed from Fort Worth to Wichita Falls, 113 
miles, also the El Paso and Eagle Pass divisions of the Gal- 
veston, Harrisburg and San Antonio. The Atchison, Topeka 
and Santa Fe, in addition to several small branches, has com- 
pleted its line in Arizona to the Mexican boundary line, and a 
connection with the Sonora Railroad, of Mexico, which that 
company owns. 

The new transcontinental line to be formed by the Atlantic 
and Pacific and the Southern Pacific will probably be com- 
pleted in 1883. On the former line the western section of the 
road has been extended to a point 445 miles west of Albu- 
querque, and the Southern Pacific has been extended east from 
Mojave, a distance of 80 miles. The eastern section of the 
Atlantic and Pacific has been extended west to Tulsa. These 
gaps, when completed, will form a line of road from San Fran- 
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cisco to St. Louis over the Southern Pacific, Atlantic and Pacific, 
and St. Louis and San Francisco roads. 

Further north the Union Pacific has been building several 
branch lines and has been pushing the work on the Oregon 
Short line, which will meet at Baker City a line now being 
built south-east by the Oregon Railway and Navigation Com- 
pany. The Denver and Rio Grande and the Denver and Rio 
Grande Western, an offshoot of the former, have nearly com- 
pleted a line from Gunnison City to Salt Lake and Ogden, as 
well as a number of branches. 

The Northern Pacific Railroad in the north-west has prose- 
cuted its work with surprising vigor. The western end is now 
some miles east of Second Crossing, Montana, and the eastern 
end some miles west of Livingston, in the same territory. The 
intervening gap is rapidly being filled up, and it is expected 
that by the 1st of April it will be less than 200 miles. In addi- 
tion to the main track constructed by this line in 1882, amount- 
ing to more than 600 miles, there have been built by the Oregon 
Transcontinental Company for that line about 250 miles of 
branch road. 

The Chicago, Milwaukee and St. Paul is second on the list in 
the north-west, its total construction during the year amount- 
ing to about 470 miles, mainly in lines and branches projected 
last year. The Chicago and North-western follows closely with 
a few miles less than the St. Paul road. The latter’s construc- 
tion was in Iowa, Dakota, and Wisconsin, and was also in 
branch lines and extensions. The St. Paul, Minneapolis and 
Manitoba also showed considerable vigor during the year, hav- 
ing constructed north to the Minnesota boundary line, west 
towards Devil’s Lake, and from St. Cloud to Hinckley. The 
aggregate amounted to 226 miles. The Chicago, St. Paul, 
Minneapolis and Manitoba has been no less active, and in 
various extensions has reached a total of more than 200 miles. 

The Humeston and Shenandoah road, running through 
southern Iowa 113 miles, has been built by the Wabash and 
the Chicago, Burlington and Quincy as joint owners. The 
- latter company also completed early in the year its Denver 
extension. 

The Milwaukee and Lake Winnebago, or Milwaukee exten- 
sion of the Wisconsin Central, 65 miles in length, was recently 
completed; also the Minnesota Central, a new road of about 
the same length. 

In the central states of the Union the leading companies 
have been actively engaged in perfecting their systems by 
building extensions and feeders in every direction where the 
prospective traffic presented a suitable field. The more notice- 
able extensions have been on the Indiana, Bloomington and 
Western; Wheeling and Lake Erie; Grand Rapids and Indiana; 
Toledo, Cincinnati and St. Louis; Connotton Valley; Chicago 
and West Michigan; Louisville, Evansville and St. Louis, and 
Louisville, Albany and Chicago railroads.” 


NEW CONSTRUCTION IN 1883-84-85, 


During 1883 a reactionary feeling was being rapidly developed; 
the price of stocks declining, and the eagerness of investors to 
purchase bonds of railway companies diminishing. The mile- 
age of the lines completed in that year in the various sections 
was reported to be as follows: New England states, 73.03; Mid- 
dle states, 877.78; Southern states, 1,241.02; Western states and 
territories, 3,832.88; Pacific states and territories, 728.80. The 
companies that built lines more than one hundred miles in 
length, in a single state or territory, included the following: 
New York, West Shore and Buffalo, 238.93 miles; Louisville, 
New Orleans and Texas, 143 miles in Mississippi and 100 miles 
in Louisiana; Michigan and Ohio, 121.50; Chicago and North- 
western, 138.77 in Dakota; Chicago, Milwaukee and St. Paul, 
144.94 in Dakota; Burlington and Missouri River, 111.25 miles 
in Nebraska; Kansas City, Springfield and Memphis, 134.77 in 
Arkansas; Atlantic and Pacific, 119.60 miles in Arizona; Oregon 
Short Line, 282.96 miles in Idaho; Northern Pacific, 330 miles 
in Montana; Carson and Colorado, Third division, 100 miles in 
California; Southern Pacific, 122.51 miles in California; Palouse 
branch, 100 miles in Washington Territory. 

In 1884 the distrust and depression which commenced in 
1883 were intensified, and the amount of new construction 
greatly diminished, in comparison with former years. The 


| reported new mileage in each group was as follows: New Eng- 
land states, 73.72; Middle states, 462.03; Southern states, 1,105.37; 
Western states and territories, 1,886; Pacific states and terri- 
tories, 450.27; total, 3,977.39. 

A contemporaneous account of the operations of the year 
says:— 

Tn 1884 receivers were appointed for 48 different com- 
panies, several of them of much importance, including the 
New York, West Shore and Buffalo; Wabash, St. Louis and 
Pacific; Philadelphia and Reading; Denver and Rio Grande; 
Allegheny Valley; Ohio Central; Texas and St. Louis; Western, 
Portland and Ogdensburg; Memphis and Little Rock; Wheel- 
ing and Lake Erie, and some others of less note. Not a few 
other companies are struggling with difficulty to keep their 
heads above water, and unless the times and the public temper 
improve there is likely to be a considerable addition to the list 
of receiverships during the coming year. 

The construction record of 1884 has not been a remarkable 
one, although the total is even greater than could perhaps have 
been expected. About 4,000 miles of new main tracks have 
been laid on 166 different lines. This shows an average of 
only about 24 miles to each road, which indicates | that 
most of the construction has been on extensions or branches. 
The principal lines which have been completed during the 
year are the following: The Oregon Short Line of the Union 
Pacific Railway Company to its terminus at Huntington, 
Oregon; the Oregon Railway and Navigation Company’s main 
line to the same point, connecting with the first-named road, 
forming another route to the Pacific; the Louisville, New 
Orleans and Texas, completing a road from Memphis to New 
Orleans along the Mississippi river; the Wisconsin Central’s 
line from Chippewa Falls, Wisconsin, to St. Paul, Minnesota; 
the Burlington, Cedar Rapids and Northern extension through 
Minnesota to Watertown, Dakota Territory; the extension of 
the Minneapolis and St. Louis to the same point; the comple- 
tion of the Northern Pacific, Wisconsin division, to Ashland, 
Wisconsin; the New York, Philadelphia and Norfolk, which 
has been finished through Maryland to a point opposite Nor- 
folk, Virginia. A number of other shorter lines of local im- 
portance have been finished. Among the roads in progress 
are the Baltimore and Ohio’s line to New York; the Milwaukee, 
Lake Shore and Western extension to Ashland, Wisconsin, 
through Michigan; the Northern Pacific’s main line over the 
Cascade mountains to Puget Sound, and the Oregon and Cali- 
fornia, and the California and Oregon roads, which are push- 


ing towards each other to give an all-rail line between Portland 
and San Francisco. The very large number of railway enter- 
prises commenced or projected during the year indicates that 
railway building will still continue in spite of business depres- 
sion, and when good times return it will assume extraordinary 
activity.” 

In 1885 there was a further decline in the amount of new 
construction, and few signs of a revival of confidence until the 
latter portion of the year, when an adjustment of trunk-line 
difficulties, arrangements for the acquisition of the West Shore 
by the New York Central, and for a transfer of the control of 
the South Pennsylvania project to the Pennsylvania Company, 
together with other favorable influences, infused a new spirit 
in financial circles, and led to a large increase in the amount 
of new construction in 1886 and 1887. 

The following table shows the construction in each year, the 
cost of all roads, including equipment, the capital stock, and 
funded debt on the mileage of all the companies reporting at 
the end of the fiscal year:— 


Year eee eae mes 4 Capital stock, Funded debt. 
LSBONeectc ne -. 6,876 $4,653,609, 297 $2,553, 734,177 $2,392,017,820 
1881 Bopeca. Maes 5,577,996, 931 3,195,438,156 2,890,497, 364 
USSII Sanwa 11,568 5,930,409, 624 3,456,078, 196 3,184,415, 201 
SSS sco. cele 6,741 6,684,'756,045 3,708, 060,533 3,455, 040,383 
TS84nre. Giza 8,825 6,924,554,444 3,762,618, 686. 3,669,115,772 
1885s eeeh.ee 3,608 7,037,627 ,350 3,817,697,%32 3, 765,727,066 
LS8Giaties ciel 9,000 7,254,995, 223 3,999, 508,508 3,882,966,330 
ORete i Porm, Ste L224. ead ie siete aeteies ie 
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It will be seen that there was an immense increase in the 
cost of roads and equipment, and a corresponding increase in 
the volume of railway securities, from 1880 to 1884, while from 
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1884 to 1885 the increase was comparatively slight. The new 
construction of 1885 represented additions of one hundred 
miles or more to the length of lines in the following states: 
Pennsylvania, South Carolina, Georgia, Florida, Wisconsin, 


Minnesota, Dakota Territory, Nebraska, Kansas, Missouri, 
Texas, California, Oregon. 


NEW CONSTRUCTION IN 1886-87. 


The revival of active railway-building operations in 1886-87 
led to comparatively small additions to mileage in the New 
England and Middle states, but to notable advances in other 
groups, the gains being exceptionally large in the North-western 
and South-western states. 

One of the most important new lines opened in 1886 in the 
Middle states was the Baltimore and Ohio extension from Balti- 
more to Philadelphia. Of the new construction in South At- 
lantic states, prominent features were large additions to the 
railway mileage of Florida, and extensions of the Norfolk and 
Western, and Richmond and West Point Terminal systems. 
The largest amount of new construction on a single line in the 
Central Northern states in 1886 was probably on the Chicago, 
Burlington and Northern. The amount of new construction 
in that year in’each of the states of Michigan and Illinois 
exceeded 300 miles, and in Wisconsin the reported amount 
exceeds 450 miles. The specially active railway building of 
1886 was in the North-western and South-western states, and it 
consisted largely of lines intended to serve as extensions of the 
gigantic systems of those states. 

Reports or estimates of the new construction of 1887 classify 
it geographically as follows: New England states, 109 miles; 
Middle states, 308; Southern states, 1,691; Central Northern 
states, 1,661; North-western and South-western states, 8,307; 
Pacific states, 648. The largest amount of new construction in 
any state east of the Mississippi was in Michigan. Alabama 
stands second on the list. 

The following statement is published in the Government re- 
port of internal commerce of new construction completed in 
the north-west in 1887, viz.:— 


Railroads, Miles. 
St. Paul, Minneapolis and Manitoba........ alatetelalolelivintatelsvereteyals 845.00 
Monnanan@enpraly tt pisictee me iale (a= -1s1cei\-)oisieicgus s'ace)eisisieo/e.e)ve 6 sa WECD 
Chicago, Milwaukee and St. Paul.......6 .2-seesecccescceeess 371.00 
Minneapolis, Sault St. Marie and Atlantic.........ee-seeceees 357.00 
Chicavoland North-western... cecccvescesevecssescsteceiccees 135.69 
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Railroads. Miles. 
Duluth South Shoreiand Atlantic. an. 1s. ce. afiencetseeeeee 204.00 
Fremont, Elkhorn and Missouri Valley........sseseecseesees 358.00 
Chicago, St. Paul, Minneapolis and Omaha............0+0+c0s 34.05 
NVAS COMBI C Ota Tall srersicrerotaterst evens ers rca csoteis core oreisisfovers onc iovelsiclancie as 82.62 
EMORbM ERM Puciil orm ae nalts steven aeencar cn tiane sacienivie cnten near ines 310.00 
HlinoiseCentralescces cherie iccemese eect ce Abo ndOD GOWAN 387.00 
Stwraaland ul uthite. acres ce oe ck cecose neces acto 15.00 
Chicago} st arallyand, Kansas iOttversissy. seein. serene). cette etches 305.60 
Minmeapolisiand! St coulis: sysctevsictsave owicie cali cee nioteiereeteisresiate 10.00 
Min neapolis.an dP acificy si jee cscs cheysiae's afaclewers oanlee eemleineer ale 71.00 
£0) 7 aS OOO eSB oro Berrian ik SRCMeRSCI et haciea IOCRG 3,533.96 


The additions to large systems in the south-western group in 
1887 have been estimated as follows: Atchison, Topeka and 
Santa Fe, 1,694; Missouri Pacific, 900; Chicago, Rock Island 
and Pacific, 825; Chicago, Burlington and Quincy, 702; Union 
Pacific and St. Joseph and Grand Island, 345; St. Louis and San 
Francisco, 820. 

The fluctuations in amount of new construction per annum 
furnish an indication of the speculative temper of various eras, 
and the relative abundance or scarcity of money available for 
railway purposes. When dividends are passed or reduced, 
failures to pay interest on bonds frequent, foreclosure sales 
numerous, and rival lines are engaged in fierce competitive 
struggles, there is little to encourage capitalists to largely in- 
crease their investments in railway securities. When a period 
of gloomy distrust and depression is succeeded by a revival of 
prosperity, and railway credit is in a great measure restored, it 
becomes comparatively easy to obtain enormous sums for.the 
construction of new lines, and excessive timidity is succeeded 
by eagerness to supply means for roads of many classes, in- 
cluding some which have little prospect of speedily yielding 
remunerative returns to investors. 

Much of the new construction from 1880 to 1887 was in dis- 
tricts that had not previously been supplied with railway 
facilities. This is particularly true of many of the regions 
traversed in the specially active theatres of new construction 
lying west of the Mississippi. There was, however, a consider- 
able amount of building of new competitive lines; and much 
of the new mileage competes for some classes of the traffic of 
roads completed before 1880. A large percentage of the new 
work in the older states consisted of the construction of short 
branches or extensions which increased facilities for local pas- 
senger or freight movements. 
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EOGRAPHICALLY the new construction from 1880 to 
1887 was distributed, approximately, as follows: In 

New England, about 600 miles; in the Middle states, including 
New York, New Jersey, Pennsylvania, Delaware, Maryland, 
and West Virginia, nearly 4,900 miles; in the Atlantic, Gulf, 
and Mississippi Valley states, including Virginia, North Caro- 
lina, South Carolina, Georgia, Florida, Alabama, Mississippi, 
Tennessee, Kentucky, and Louisiana, about 9,500 miles; in the 
group of Central Northern states, including Ohio, Michigan, 
Indiana, Illinois, and Wisconsin, about 11,000 miles; in the 
group of North-western states,'including Iowa, Minnesota, Ne- 
braska, Dakota, Wyoming, and Montana, more than 14,000 
miles; in che group of South-western states, including Missouri, 
Arkansas, Texas, Kansas, Colorado, and New Mexico, more 
than 18,500 miles; in the Pacific group, including Washington 
Territory, Oregon, California, Nevada, Arizona, and Utah, 
about 5,500 miles. More than 60 per cent. of the new mileage 
was in districts west of the Mississippi, and nearly half of this 
was in the states and territories belonging to the South-western 


group. 
NEW CONSTRUCTION IN NEW ENGLAND 


consisted chiefly of short lines intended to serve local interests, 
a leading object, in some instances, being an improvement of 
facilities for reaching popular resorts, or short branches or ex- 


tensions of established railways. There was an addition to the 
New York and New England by which its system was extended 
to the Hudson river, and this is one of the few undertakings 
that exercised a considerable influence upon through move- 
ments. Some of the new mileage includes New England con- 
nections with Canadian roads. One of the longest of the new 
lines was the Central Massachusetts, 70.2 miles, leading from 
Cambridge to Ware. The Poughkeepsie bridge over the Hud- 
son river was well advanced towards completion during 1887, 
and new railway connections with it in New England and New 
York may exercise an important influence on various classes 
of traffic, especially the coal trade. 


NEW CONSTRUCTION IN THE MIDDLE STATES. 


A number of the lines constructed in the Middle states were 
comparatively short, and intended chiefly to promote local in- 
terests, or to furnish improved methods for traveling to and 
from popular seaside, mountain, or interior resorts. Several 
roads were built mainly for the purpose of improving facilities 
for reaching various points in the Catskill mountains; a num- 
ber of branches or short lines were constructed which are in- 
tended chiefly to facilitate movements to places on the Atlantic 
coast, in New Jersey and New York; and other short roads or 
branches were built chiefly to reach a number of popular re- 
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sorts in New York, Pennsylvania, and Maryland. The increase 
of excursion-route business, and the occasional movement of 
large bodies of people from populous cities to adjacent resorts, 
especially during the summer season, furnished one of the 
minor incentives to construction. 

A considerable amount of new mileage was constructed for 
the purpose of opening up connections with bituminous and 
anthracite coal fields and coke districts. The most important 
new road extending into the anthracite region was the Penn- 
sylvania Schuylkill Valley, leading from Philadelphia to and 
through the Schuylkill region, constructed under the auspices 
of the Pennsylvania Railroad. Some of the new mileage of 
the decade is intended to improve facilities for transporting 
anthracite in eastern or north-eastern directions. One of the 
most important new bituminous coal roads was the Beech 
Creek and connections, by which the New York Central and 
Reading systems obtained an entrance into the Clearfield dis- 
trict. A number of other coal roads materially improved the 
facilities of the Pennsylvania system for reaching bituminous 
districts. The New York, Lake Erie and Western accom- 
plished similar objects, materially increased its facilities in 
some of the anthracite regions, and made considerable addi- 
tions to its mileage in north-western Pennsylvania. Various 
other corporations built main lines or branches which were 
intended chiefly to reach coke districts in south-western Penn- 
sylvania or to promote the development of bituminous coal 
districts in Pennsylvania and Maryland. 

The longest new line in the Middle states was the West Shore, 
448.02 miles, which closely paralleled the New York Central sys- | 
tem from New York to Buffalo, and led to an exceptionally | 
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causes. In many cases they were built chiefly with the pro- 
ceeds of bonds, supplemented by very limited cash stock sub- 
scriptions. Much of the territory they traversed is subjected 
to sharp water and rail competition and exceedingly low rates. 
Some of the roads were intended to form the principal portion, 
or entire length, of new systems of considerable consequence, 
which encountered from the outset active rivalry. A portion 
‘of the new mileage was built more for the purpose of afford- 
ing a profit to the projectors than to meet any well-defined 
public requirement. A narrow-gauge furore stimulated the 
construction of a considerable amount of mileage which was 
found to be unprofitable, and was subsequently changed to the 
standard gauge. In some instances bad judgment and in others 
bad luck, arising from such shocks to credit as were caused by 
the panic of 1884, or protracted rate wars, intensified other 
difficulties. 

The two new roads of greatest length and significance were 
the New York, Chicago and St. Louis, commonly called the 
Nickel Plate, completed in 1882; and the Minneapolis, Sault 
St. Marie and Atlantic, completed in 1887. The “Nickel Plate” 
closely paralleled the main line of the Lake Shore along its 
entire length, more than five hundred miles, from Buffalo to 
Chicago. Soon after the road was finished a controlling in- 
terest in the stock of the company was purchased by the Lake 
Shore, and in 1887 a sale in foreclosure took place and the 
Nickel Plate company was reorganized. The Minneapolis, 
Sault St. Marie and Atlantic, or the “Soo” route, is nearly 
five hundred miles in length. It represents an effort to estab- 
lish a new through rail route to the Atlantic seaboard from 
Minneapolis, by which a passage through Chicago will be 


severe competitive struggle. It ended in the absorption of the | avoided, a connection being made at Sault St. Marie with the 


West Shore by the New York Centra]. Another important new 
line was the New York, Lackawanna and Western, by which the 
Delaware, Lackawanna and Western secured an extension to Buf- 
falo. Other new lines which attracted attention were extensions 
of the Western Maryland intosouthern Pennsylvania; extensions 
of the Baltimore and Ohio to Johnstown, Pennsylvania, and from 
Baltimore to Philadelphia; and the New York, Philadelphia 
and Norfolk, which extended the Delaware portion of the Phila- 
delphia, Wilmington and Baltimore system to Cape Charles. 
Some of the most expensive new mileage of the period was 
composed of short lines intended to improve terminal facilities 
in Buffalo, Jersey City, Philadelphia, Baltimore, and Pittsburgh. 

Illustrations of the tendency to expand systems, interwoven 
with the disposition to invade contiguous or preoccupied terri- 
tory, which is one of the notable features of modern railway 
development, were furnished by a considerable portion of the 
new construction in the Middle states. In addition to the lines 
already referred to, which include material extensions of the 
New York Central; New York, Lake Erie and Western; Penn- 
sylvania; Baltimore and Ohio, and Western Maryland systems, 
a large amount of work was done upon the South Pennsyl- 
vania Railroad, originally intended to serve as the principal 
portion of a new line between Pittsburgh and Harrisburg, but 
active labors were interrupted, and it was left in an unfinished 
condition at the end of 1887. It was originally projected as a 
virtual extension of the Vanderbilt and Philadelphia and Read- 
ing systems. Branches or extensions were built which in- 
creased the mileage of the Lehigh Valley; Buffalo, New York 
and Philadelphia; Rome, Watertown and Ogdensburg, and 
other roads. In West Virginia there was a considerable 
amount of new construction, some of which was intended to 
promote the development of mineral interests, or extensions of 
the Norfolk and Western system, or the systems of other roads. 


NEW CONSTRUCTION IN CENTRAL NORTHERN STATES. 


There were a number of noticeable features in the new con- 
struction in the Central Northern states. One of the most 
important was the large proportion of the new lines that fell 
into the hands of receivers during their infancy. Two classes 
of roads generally escaped this fate. They were short logging 
railways traversing the lumber districts, of which a considerable 
number were built in Michigan, and branches or extensions 
constructed under the auspices of powerful companies. 

The failure of most of the new companies to pay all the 
interest on bonds they had issued was due to a variety of 


Canadian Pacific. A number of its active projectors were 
deeply interested in the extensive milling interests of Minne- 
apolis and Mackinaw. The Duluth, South Shore and Atlantic 
was constructed along the southern coast of lake Superior 
between Duluth and Sault St. Marie, and it furnishes facilities 
for direct rail connections between the Northern Pacific and 
Manitoba systems, and Canadian lines leading to Montreal, or 
branches of the Pennsylvania and New York Central systems 
in northern Michigan. Another new road of considerable 
length is the Toledo, St. Louis and Kansas City, extending 
from Toledo to St. Louis, 451 miles. It was formed largely out 
of new narrow-gauge mileage, much of which has been changed 
to standard gauge. 

A large percentage of the new roads represents branches 
of systems that own or operate a considerable amount of mileage 
in districts not embraced within the Central Northern states. 
In this category may be included the Chicago and Atlantic, 
248.5 miles, completed in 1883, with the expectation that it 
would practically become an extension of the New York, Lake 
Erie and Western system to Chicago; an extension of the 
Atchison, Topeka and Santa Fe system to Chicago; consider- 
able additions to the system of the Chicago, Burlington and 
Quincy, one of which, the Chicago, Burlington and Northern, 
863.51 miles in length, leading from Chicago to St. Paul, is 
specially important; the construction of a number of branches 
or extensions of the Chicago, Milwaukee and St. Paul; the 
Chicago, St. Paul, Minneapolis and Omaha; the Chicago and 
North-western; the Illinois Central; the Wabash, St. Louis and 
Pacific; the Grand Trunk, of Canada; the Northern Pacific, and 
other roads. 

To a number of lines or systems, consisting mainly of mile- 
age constructed within the Central Northern states before 1880, 
considerable additions were made after that year. Extensions 
or branches were built:by the Grand Rapids and Indiana; the 
Flint and Pere Marquette; the Detroit, Bay City and Alpena; 
the Indiana, Bloomington and Western; the Indianapolis, De- 
catur and Springfield; the Jacksonville and South-eastern; the 
Milwaukee, Lake Shore and Western; the Terre Haute and 
Logansport; the Toledo and Ohio Central; the Scioto Valley; 
the Wheeling and Lake Erie, and other roads. 

A considerable number of new roads were built, with a length 
varying from less than five miles to alittle more tran one hun- 
dred miles. They were intended to serve a variety of purposes. 
A few are belt or terminal roads located in and near important 
cities, Others are intended chiefly to promote the develop- 
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ment of timber lands or mineral lands, including iron and cop- 
per mines, or to increase the market value of land located near 
cities as sites for suburban residences. In Ohio and Indiana 
several new bituminous coal roads of considerable importance 
were constructed. Some of the new lines furnish connections 
between important towns or cities. In some instances the ulti- 
mate destiny of new railways is subject to contingencies. They 
may become parts of either of several systems, or possibly serve 
as the foundation of a new system of considerable magnitude 
by being allied with adjacent roads and additional construction. 


NEW CONSTRUCTION IN SOUTH ATLANTIC STATES. 


A considerable portion of the new construction in these 
states has furnished useful links or extensions to southern 
systems expanded during Jate years, including the Richmond 
and West Point Terminal, the Norfolk and Western, the Sea- 
board and Roanoke, the Plant system, the Central Railroad 
and Banking Company of Georgia, and the Louisville and 
Nashville. Virginia furnishes the seaboard outlet for railway 
combinations of considerable magnitude, one not already re- 
ferred to being the Newport News and Mississippi Valley, and 
the efforts of these and other southern systems to expand their 
sphere of operations had an important bearing on much of the 
mileage constructed during the ninth decade. Prominent ob- 
jects of various lines were to improve connections leading in 
southern, south-eastern, or south-western directions, as well as 
westward from the Atlantic coast or northward from the gulf 
of Mexico. 

The new construction in Virginia included 55 miles of the 
Atlantic and Danville, built in 1885, and other extensions at a 
later date; the Norfolk and Virginia Beach, 17.8 miles, built in 
1883; several extensions of the Norfolk and Western, including 
the Norfolk Terminal; the Norfolk Southern, 73 miles, extend- 
ing from Virginia into North Carolina; the Richmond and 
Alleghany and branches, 256 miles, built about 1881. 

In North Carolina new mileage included 32 miles built by 
the Albemarle and Ralcigh; 21 miles by the Asheville and 
Spartanburg; about 200 miles by the Cape Fear and Yadkin 
Valley; 125 miles by the Carolina Central; 71 miles by the 
Marietta and North Georgia; 20 miles by the Meherrin Valley; 
13 miles by the Oxford and Henderson; 10 miles by the Raleigh 
and Augusta Air Line; branches of the Wilmington and Wel- 
don, and of the Western North Carolina; and some construction 
by other companies. 

New construction in South Carolina included 40 miles by 
the Central of South Carolina; 44 by the Charleston, Cincinnati 
and Chicago; 84.75 by the Eutawville; 37.50 by the Georgetown 
and Western; nearly 200 miles of extensions or branches of 
the Port Royal and Western Carolina, portions of which are 
located in Georgia; 65 miles by the Wilmington, Chadbourn 
and Conwayboro’, a portion of which is in North Carolina. 

New construction in Georgia included 48 miles by the Ameri- 
cus, Preston and Lumpkin; 80 miles by the Augusta and 
Sandersville; 27 miles of extensions by the Columbus and 
Rome; 50 miles by the Covington and Macon; 97 miles by 
the Georgia, Midland and Gulf; 318 miles by the Georgia 
Pacific, some of which is located in Alabama and Mississippi; 
1C miles by the Lawrenceville branch; 22 miles by the Rome 
and Carrollton; 15 miles by the Sylvania; 7 by the Talbotton; 
35 by the Wrightsville and Tennille, and 9 by the Roswell. 
Other construction was progressing in 1887, or had been com- 
pleted in or previous to that year, two of the most important 
projects being 135 miles undertaken by the Rome and Decatur, 
and 258 miles by the Savannah, Dublin and Western. 

A leading feature of the new construction in the South At- 
lantic states is the large additions made to the mileage of rail- 
ways traversing Florida. This may be partly due to the fact 
that that state has become a favorite winter resort for visitors 
from many sections, including a considerable number of rail- 
way projectors and capitalists, and partly to land grants. In 
1879 a considerable portion of the state possessed no railways. 
The new roads or extensions built or well advanced towards 
completion during-a comparatively recent period include the 
following: Blue Spring, Orange City and Atlantic, 30 miles; 
Florida Midland, 20; Florida Southern, 307.54; Jacksonville and 
Atlantic, 17; Jacksonville, Tampa and Key West, 240; Oranye 
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Belt, 148; Pensacola and Atlantic, 160; Silver Springs, Ocala 
and Gulf, 65; South Florida, 205; Tavares, Apoka and Gulf, 55; 
Western, of Florida, 65. 


NEW CONSTRUCTION IN GULF AND MISSISSIPPI VALLEY STATES. 


In this region, as in nearly all others, a leading object of a 
considerable proportion of the new construction of the ninth 
decade was to expand old systems or to create new ones. 

The Louisville and Nashville system traverses all the states 
named above except Mississippi; and it built a number of ex- 
tensions or branches in Kentucky, Alabama, and Tennessee. 
In 1887 it had under construction, with the expectation that 
the lines would be completed during that year, an extension 
of the Bardstown branch, 22 miles; the Indiana, Alabama and 
Texas branch, 57 miles; a branch from Corbin to Pineville, 
Kentucky, 30 miles; an extension of the Nashville and Flor- 
ence, 25 miles. Work was also progressing on a road intended 
to establish a convenient connection with the Norfolk and 
Western. In previous years of the decade it had completed a 
number of branches or extensions, including several hundred 
miles of new road in Kentucky, Alabama, and Tennessee. Its 
system bas been rapidly expanded in all directions, partly by 
new construction, but more especially by the acquisition of a 
controlling interest in a number of connecting lines, and it has 
made zealous efforts to build up iron and coal interests. 

The Richmond and West Point Terminal Company system 
extends through the gulf states, and a portion of the new con. 
struction in them represents additions to mileage. One of the 
most important of these is portions of the Georgia Pacific. 
Work on parts of its line in Mississippi was progressing in 1887. 

One of the important new lines of the region was the New 
Orleans and North-eastern, 196 miles in length, completed in 
1883. It forms part of the Erlanger system, and that system 
also controls the Vicksburg, Shreveport and Pacific, 189 miles, 
opened in 1884. 

Additions were made, during the decade, to the southern 
portion of the Illinois Central system, which include the Can- 
ton, Aberdeen and Nashville, 88 miles, opened in 1884; and the 
Yazoo and Mississippi Valley, 115.69 miles, one portion of which 
was opened in 1884 and another in 1886. 

A considerable portion of the new mileage of the region con- 
sists of lines intended to reach or radiate from Birmingham, 
Alabama, which has become an important railway centre. 
One of these new lines was the Mobile and Birmingham, with 
a projected length of 250 miles, of which 56 miles were com- 
pleted in June, 1887. Another important road leading to Bir- 
mingham was being constructed in 1887 by the Kansas City, 
Memphis and Burlington Railroad Company. It is 251 miles 
in length, running in a south-western direction from Memphis 
through Tennessee and Mississippi, and was completed in Octo- 
ber, 1887. Of the East.and West Railroad, of Alabama, which 
is projected from Gainesville, Georgia, to Birmingham, 117 
miles were completed. 

One of the influences affecting new construction in the Gulf 
and Mississippi Valley states was a great increase of the desire 
to develop iron and coal industries. The Tennessee Central, a 
narrow-gauge road 140 miles in length, was opened in 1882, to 
be used asa coal road. The Sheffield and Birmingham, about 
87 miles in length, was opened in 1885, and it was subsequently 
consolidated with the Alabama and Tennessee Coal and Iron 
Company. The new company owns the railroad, 70,000 acres 
of coal and iron lands in Alabama, and 60 acres of land in 
Shefiield. Various short lines and branches were constructed 
under similar combinations of mineral and railway interests. 

A number of other new roads or branches were constructed 
during the decade. The list includes the Anniston and Atlantic, 
538 miles, in Alabama; the Chesapeake and Nashville, 85 miles, 
completed in 1887, and more than 200 projected; the East Ten- 
nessee and Western North Carolina, 34 miles; the Montgomery 
and Florida, 50 miles, in Alabama; the Nashville and Florence, 
51 miles, in Alabama; the Natchez, Jackson and Columbus, 57 
miles, in Mississippi; the Natchez, Red River and Texas, 25: 
miles, in Louisiana; the New Orleans and Gulf, 65 miles, in 
Louisiana; and a considerable number of shorter lines, together 
with various lines of greater length which were under contract 
| in 1887. 
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NEW CONSTRUCTION WEST OF THE MISSISSIPPI. 


N ORE than sixty per cent. of the new construction of the 

ninth decade was in states and territories lying west of 
the Mississippi river. This vast region affords ample space for 
extensive additions to mileage, and questions raised in regard 
to tbe probable future of some of the lines are based chiefly on 
sparsity of population and length of time required to attract 
immigration. 

In compilations of railway statistics it is usually divided into 
three sections, respectively styled north-western, south-western, 
and Pacific, or far western states, and in each of these sections 
railway construction was conducted on an extensive scale. 
Great systems were expanded and created. Four important 
new transcontinental lines leading from the Missouri or states 
west of the lower Mississippi to the Pacific coast were com- 
pleted. In anumber of the states and territories embraced in 
the divisions the amount of new construction was of unprece- 
dented magnitude. There is no other portion of the world in 
which greater and more numerous feats of rapid construction 
were ever performed. 


SYSTEM OF RAPID TRACK-LAYING, 


Out of the necessity or desirability of quick movements, the 
existence of such favorable physical conditions as exist on the 
plains, and the absence of obstructions arising from a high 
state of cultivation and numerous settlements, a system of 
rapid railway track-laying was developed, which, with various 
modifications, facilitated a considerable proportion of the new 
construction west of the Mississippi. The following descrip- 
tion of this system, as applied to the class of work styled 
“prairie grading,” on 500 miles of the Canadian Pacific, in 
1882, by Messrs. Langdon & Shepherd, a firm of American con- 
structars, forms part of a paper written by Henry Purden Bell 
for the Institution of Civil Engineers:— 

“When a train load of sleepers was forwarded it was un- 
loaded by 30 men, who reloaded the same on 85 two-horse 
wagons, which were sent to the front as soon as possible. 

At the end of the track 6 men unloaded these sleepers, and 
20 more put them in place ready to receive the rails as they 
were removed from the iron car. 

The rails were unloaded from the trains in quantity equal to 
half mile of track at a time, and sleepers for the same dis- 
tance. Twelve men unloaded the rails, and when the train 
moved back these same men reloaded these rails upon the iron 
cars, which were sent forward, with two horses to each car, 
These horses traveled as fast as possible to the end of the track. 

The iron car resembled in its proportions an ordinary low 
4-wheeled truck, and was furnished with four rollers to neutral- 
ize the friction encountered in pulling the rails from the iron 
car and dropping each length in place upon the sleepers. 
Four of these cars were used in getting the rails to the end of 
the track, and the method of operating them was as follows: 
At the beginning of the day’s work the four iron cars stand 
upon the track in front of the boarding car, the track being 
clear to the end. The foremost car is taken to the pile of rails, 
there loaded, and sent to the front at once. Another iron car 
is then pulled forward to take its place. By the time that the 
car first forwarded has been unloaded, the second car loaded is 
upon the track immediately behind it. The first car is then 
lifted up, with its side resting on the ends of the sleepers clear 
of the rails, and the loaded car is passed by it to be handled by 
the track-layers. The fitst car, on its return to the rail pile, 
meets there a third car loaded, and is again lifted as before de- 
scribed, and the loaded car drawn forward, leaving the third 
car ready to start for the end of the track. Briefly described, 
the operations of these cars consist of passing and repassing 
each other, in the mode described, between the pile of rails and 
the end of the track. Immediately behind the forward iron 
car at the end of the track are 12 men putting on fish-plates 


and full-bolting them; these men do nothing else, but they are 
obliged to keep pace with the laying of the rails, in order to 
leave the track joints in the position for the car coming behind. 

Behind the bolters are 6 men distributing track spikes, com- 
monly called ‘spike peddlers.’ 

The mode of distributing sleepers in America originated the 
use of the term ‘line side of the track;’ that is to say, that side 
of the track upon which the line is stretched with which the 
sleeper ends are made to coincide, and is generally the right-h and 
side facing the track end, but which side is immaterial. The 
side opposite the line side is called the ‘gauge side.’ Track- 
spiking is divided into joint, quarter, and centre spiking. 

After the six men described as spike peddlers come two men 
called line spikers, accompanied by a nipper, who holds up the 
end of the sleeper with a bar while the spikes are being driven. 
These two men spike the sleeper upon either side of the rail 
joint, but only upon the line side of the track. Opposite these 
two spikers and the nipper is a similar gang to spike the joints 
upon the gauge side of the track, first using the gauge to place 
the rail ends the proper distance apart. Immediately behind 
the {wo line spikers come the two quarter spikers and a nipper, 
and opposite to these another set of gauge spikers. Behind 
these again are the centre spikers and nipper, with their gauge 
spikers opposite, the duty of each gang being exactly the same. 

It will, therefore, be seen that the gauge of the track has 
been tested at five different points within the length of each 
pair of 30-foot rails, and is practically perfect. 

To each 380-foot rail are 15 sleepers two feet apart from centre 
to centre, and upon each side of the track are 16 spikers and 8 
nippers, 48 men in all, including all the line and gauge spikers 
before mentioned. The spiking is, therefore, done in exact 
rotation by one gang following the next ahead to a sleeper in 
similar position each successive length of rails. Behind the 
gangs just described are six men and a foreman, throwing the 
track into exact line, which completes the operation of 
track-laying. To give an idea of the speed and precision 
attained by this method of track-laying, it may be stated 
that during the month of August, 1882, 92.6 miles were 
completed, the maximum distance in any one day being 4} 
miles. Mr. Donald Grant, who was in charge of operations 
at the end of the track, offered to lay, for the members of the 
Dominion Press Association, who visited the work in August, 
1882, one mile of track in one hour. The association remained 
upon the ground for half an hour, and saw the completion of 
half a mile. After the track has been properly lined, the work 
next in order is called surfacing, which consists of leveling 
lumps, filling holes, and bringing the holes to grade, or as near 
as possible thereto, This is effected by raising any low portions 
of track and rebedding the ties with material taken from the 
slope shoulders on each side. The form of embankment thus 
made is called a rain section, and this last operation leaves the 
track in order for the running of trains. 

Briefly summarizing, the track-laying gang consisted of: 
Thirty men unloading and reloading sleepers; 6 men unload- 
ing sleepers from teams; 20 men placing sleepers to receive 
rails; 12 men pulling rails from iron cars to sleepers; 6 men, 
spike peddlers; 12 men, bolters; 6 men, runners with iron cars; 
12 men, unloading and reloading rails; 82 men, spikers; 16 men, 
nippers; 7 men, liners; 159 in all. 

Besides these, there are 85 teams and 35 teamsters distribut- 
ing sleepers under the direction of two foremen, making a 
grand total of 196 men and 70 horses in and connected with 
the business of track-laying.” 


GREAT MAGNITUDE OF NEW CONSTRUCTION WEST OF THE MISSISSIPPI. 


All the railway building in the entire United States up to the 
end of 1866 resulted in putting a smaller number of miles in 
operation than are represented by the lines built west ot the 
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Mississippi in eight years. Such labors would have been im- 
possible if the influences by which they were sustained had not 
been of corresponding magnitude. They were largely specu- 
lative, but also based, in a great measure, on a legitimate 
demand for additional railway facilities, which grew out of the 
enormous westward emigration of native and adopted citizens 
after the panic of 1873, and its active continuance, during a 
period when the surplus products to be transported eastward, 
the merchandise and building material to be taken to nu- 
merous settlements, and the local traffic developed, rapidly 
increased. 

In the group of north-western states the expansion was ap- 


proximately as follows:— 


Mileage at Mileage at 


end of 1879, end of 1887. Increase. 

TOWasaeteisnies cet win cea ive Sircjedogs CAVE) 8,286.80 3,507.80 
Minnesota, esc vee Maccdee wesiee. »e 3,008 5,019.11 2,011.11 
Nebraskan cantons caciieaestcs 1,634 4,716.89 3,082.89 
Dal otaiaee icles ce cnteiacileseccie - 400 4,458.21 4,058.21 
SV RUUD a tcfe aa! ctadcravstaieiorara televecare’s a 593 910.72 317.72 
IMUOTTAN Qccrnts herent ceacicioaon a esinieinaiece ats 1,678.48 1,678.48 
10,414 25,070 21 14,656.21 


In the group of south-western states 
proximately as follows:— 


the increase was ap- 


Mileage at Mileage at 


end of 1879. end of 1887. Increase. 

IMUSGOUTIG ses sc ees hs cco e ose samen yiew) 5,622.32 1,882.32 
IATICANSAI Ns ore oeletsowis sila ewe ss ae 808 2,348 68 1,540.68 
eR ARM ncn Sane caer eset res Sees 2,591 8,350.27 5,759 27 
ISAS AS Aenean ects te wie s sie 3,103 8.189.40 5,086.40 
SOIT (Sie Se 1,208 3,761.56 2,553.56 
New MEX ICQURE Gs. onc hrs orice’ s aleve 118 1,590.96 1,472.96 
GUAM LeXTILOLY.</ecides cise soles os. 275 930.57 655.57 
11,843 30,793.76 18,950.76 


In the group of Pacific states the increase was approximately 


as follows:— 


Mileage at Mileage at 


end of 1379, end of 1837, —-—-Tnerease. 

Washington Territory............ 212 1,005.90 793.90 
Oveririite.. ie Git sor rcss taco cigs. 295 1,267.41 972.41 
Californian ..ceciesiihwce vie scoss wise 2209 3,654.76 1,445.76 
ING VAG ajeletaWelessis bls als(o esses a eters 720 958.18 238.18 
ATIZONA sa jsr0rs, Wve Sa wise te ks Selosleea es 183 1,058, 95 875.95 
Se ae ee 593 1,144.97 551.97 
Udaho Lerrilory ose, wc pisae «aiden - =196 865.28 669.28 
4,408 9,955.45 5,547.45 


COMPANIES THAT CONSTRUCTED RAILWAYS IN THREE OF THE 
GROUPS. 


The gigantic scale on which important companies provided 
enormous additions to mileage is illustrated by the fact that 
several of them had new construction advanced under their 
auspices in three of the groups. No single state or territory, 
and not even single great combinations of states and territories, 
afforded a sufficiently extensive field for their operations. 

The Northern Pacific, in building to the Pacific coast, 
traversed the Pacific states, while it was constructing branches 
or connections in the north-western states, and fostering east- 
ern extensions in the group of central northern states. In 1880 
the average number of miles it operated was 722, and in 1886 
it was 2,718. The total length of all its lines June 30th, 1886, 
was 2,808.31, and during 1886-87 additions of considerable 
significance were made to its system. In March, 1888, it had 
2,170.4 miles of main line and 1,091.1 miles of leased lines in 
operation. The increase from 1880 to 1888 consisted chiefly of 
new mileage constructed during the ninth decade, in three 
groups, and the opening of the principal portion of its main 
line, in 1883, was a leading railway event of that period. 

The Southern Pacific completed a line in 1887 which opened 
up connections between northern California and southern Ore- 
gon, and furnished a continuous rail route between Portland, 
Oregon, and New Orleans. This line traverses three groups, 
the Pacific Coast, South-western and Gulf, and Mississippi 
Valley. The distance is 3,241 miles. A large portion of this 
line, together with a number of branches and extensions, were 
constructed during the ninth decade, the road being extended 
from south-eastern California through Arizona and New 
Mexico, to El Paso, where a connection is made with Texas 
and Louisiana roads, leading to Galveston and New Orleans. 


A large proportion of their mileage was put in operation since 
1879, and, like the original Southern Pacific, it has been leased 
to the Southern Pacific Company, chartered under the laws of 
the state of Kentucky in 1884, which controls, in addition to 
the lines named, those of the Central Pacific. At the end of 
1886 the mileage of its Pacific system was 8,138.98, and of its 
Atlantic system, consisting chiefly of its Texas and Louisiana 
roads, 1,607.55, a total of 4,846.53. In March, 1888, the reported 
length of its rail lines was 4,976.23. 

Another company which holds a very prominent rank among 
those that built railways in three groups during the ninth de- 
cade is the Atchison, Topeka and Santa Fe. It was said of this 
company that it received during a recent year a larger sum of 
money applicable to new railway construction than had ever 
previcusly been obtained by any other organization. It is 
deeply interested in a number of leased and auxiliary roads, 
some of which are operated under their own organizations. 
During late years it has expanded its system through the 
south-western and Pacific states, and also by an extension to 
Chicago through the central group of northern states, with 
extraordinary rapidity. In 1879 it operated 1,167 miles of 
main line and branches. In the early part of 1888 it owned, 
leased, controlled, or was part owner of 7,374 miles of railway, 
classified as follows: Atchison system, 2,080.85; Southern Kan- 
sas system, 935.50; Sonora system, 350.19; owned jointly (one- 
half mileage), 113.78; sundry lines owned entireiy or controlled, 
including the Chicago, Santa Fe and California, 498.25; Chi- 
cago, Kansas and Western (all in Kansas), 903.16; Gulf, Colorado 
and Santa Fe, California Southern, California Central, and other 
roads, 2,974.83; Atlantic and Pacific, controlled jointly with the 
St. Louis and San Francisco, 918.86. The principal portion of 
the increased mileage was constructed after 1879. It represents 
numerous extensions in Kansas, leading on the west into Col- 
orado and New Mexico, and thence through Arizona, by the 
Atlantic and Pacific, into southern California, with a branch 
leading into north-western Mexico, and a close connection at 
El Paso with the Mexican Central, while from eastern Kansas a 
line (the Gulf, Colorado and Santa Fe) was constructed that leads 
through the Indian Territory and Texas to Galveston, Texas. 


COMPANIES THAT CONSTRUCTED RAILWAYS IN TWO OF THE 
GROUPS WEST OF THE MISSISSIPPI. 


Several companies constructed railways in two of the groups 
west of the Mississippi. One of these was the Union Pacific, 
which greatly enlarged its mileage, partly by purchases or con- 
solidations, and partly by building, during the ninth decade. 
The average number of miles of road operated by its system 
was 2,706.30 in 1880 and 4,548.13 in 1886. The reported length 
of its system in May, 1888, was 5,134.3 miles, subdivided as 
follows: Nebraska division, 893.8, Wyoming division, 687.2; 
Kansas division, 1,209.0; Colorado division, 844.7; Idaho divi- 
sion, 1,019.4; Salt Lake and Western, 57.2; Montana Union, 61.0; 
Utah Central, 285.5; Utah and Nevada, 37.0. The branches or 
extensions constructed include lines located in Wyoming Terri- 
tory, Colorado, Utah, Montana, Nebraska, and Oregon. By the 
construction of the Oregon Short Line, more than six hundred 
miles in length, and a connection with the Oregon Railway and 
Navigation lines, it secured an outlet to the Pacific coast inde- 
pendent of that afforded by the Central Pacific, and by a com- 
paratively short extension of a line it controls in south-western 
Utah another Pacific coast connection may be secured by a 
junction with the line of the Atlantic and Pacific. 

Other companies extended their systems in more than one 
of the groups west of the Mississippi, but their operations will 
be more particularly referred to in connection with the new 
construction in the groups in which they made their principal 
additions to mileage. The list includes the Chicago, Milwaukee 
and St. Paul, the Chicago, Rock Island and Pacific, and the 
Missouri Pacific. 

NEW CONSTRUCTION IN THE NORTH-WESTERN STATES. 


The new construction in the north-western states consisted 
largely of enormous additions made to the mileage of great 
systems radiating from Chicago, or St. Paul and Minneapolis. 
Their growth has been one of the marvels of modern railway 
history, and at no period was their expansion more rapid than 
in the ninth decade. 
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The length of the lines owned and operated by the Chicago, 
Milwaukee and St. Paul in February, 1880, was officially re- 
ported to be 2,251 miles. The total number of miles of single 
track, main line, at the end of 1887 was 5,669.95. A large per- 
centage of this increase of 3,418.95 miles consists of new lines, 
located chiefly in the group of North-western states; but one 
important branch, the Kansas City extension, extends through 
Missouri, while others were in Wisconsin. The mileage of this 
system is specially large in Wisconsin, Iowa, Minnesota, and 
Dakota. 

The Chicago and North-western in March, 1888, operated 
4,101 miles of its roads and controlled 1,339 miles of the Chi- 
cago, St. Paul, Minneapolis and Omaha, 723 miles of the Fre- 
mont, Elkhorn and Missouri Valley, 77 miles of Wyoming 
Central, and 107 miles of Sioux City and Pacific, the total 
owned and controlled being 6,347 miles. At the end of its 
fiscal year, on May 81st, 1880, it owned and controlled 2,518 
miles. The increase of 3,834 miles, although composed partly 
of acquired lines that were completed before 1880, consists 
chiefly of lines constructed during the ninth decade, including 
numerous branches and extensions, in the group of north- 
western states. One of the longest of the new lines is the 
Fremont, Elkhorn and Missouri Valley, which extends to the 
Black Hills. 

The length of lines operated by the Chicago, Burlington and 
Quincy on January 1st, 1880, was 1,856 miles. By purchases, 
consolidations, and new construction its system was greatly 
extended during the ninth decade. In March, 1888, its system 
included 2,063.03 miles in Illinois, Iowa, and Missouri; 2,738 
miles of the Burlington and Missouri River Railroad in Ne- 
braska; and it controlled interests in other companies operated 
by their own organizations. These lines combined, reach Chi- 
cago on the east, St. Paul on the north, St. Louis on the south, 
Cheyenne, Denver, and more western points in Colorado on 
the west. The rapidity with which some of the extensions, 
particularly those leading into Colorado and Minnesota were 
constructed, and the effect of these extensions on pre-existing 
railways attracted much attention. The new construction in 
1887 consisted of 9 miles in Missouri, 439 in Nebraska, 36 in 
Kansas, 344 in Colorado, and 29 in Wyoming. 

Another system greatly expanded during the ninth decade, 
by new construction within the territory embraced in the 
groups of north-western states, is that of the St. Paul, Minne- 
apolis and Manitoba. At the close of 1879 or early portion of 
1880 it operated 667 miles. In March, 1888, it had in operation 
2,685.44 miles. This increase of more than 2,000 miles is made 
up chiefly of new construction. The longest of the new lines 
extends from eastern Dakota to western Montana, and work 
upon it was advanced with extraordinary rapidity in 1886-87. 

The bulk of the new construction in the north-western 
group, during the ninth decade, was advanced mainly by 
parties identified with the systems named above, and the 
Northern Pacific. There was, however, a considerable amount 
of new work done by other parties, either for the development 
of local interests, the creation of new systems, or:the increase 
of the mileage of other systems. The Chicago, Rock Island 
and Pacific controls a considerable amount of mileage opened 
since 1879 in this group, but its most active theatre of expan- 
sion was in the south-western group. 

One of the most important new systems opened in the group, 
extending into adjacent groups, is the Chicago, St. Paul and 
Kansas City Railway, formed by a consolidation of the road 
formerly bearing that name with the Minnesota and North- 
western. In the early part of 1888 the length of the consoli- 
dated lines was reported to be 827 miles, nearly all of which 
was constructed after 1879. 

There was a considerable amount of new construction during 
the decade on branches of the Burlington, Cedar Rapids and 
Northern, one of which, the Cedar Rapids, Iowa Falls and 
North-western, had 480 miles of road opened in 1880, ’81, ’82, 
’84, 86. Other roads opened or extended during the decade were 
the Duluth and Iron Range, leading northward from Duluth 
to Tower, in Minnesota, 96 miles, opened in 1886; the Burling- 
ton and Western, 70.70 miles, opened in 1884; Des Moines, 
Osceola and Southern, 111.11 miles, opened in 1884; branches 


or extensions of the Minneapolis and St. Louis, and a number 
of comparatively short lines. : 

The work of the decade has left a permanent impress upon 
the north-western states, the approximate gains in railway 
mileage from the end of 1879 to the end of 1887 being 3,507 
miles in Iowa, 2,011 in Minnesota, 3,082 in Nebraska, 4,058 in 
Dakota, 217 in Wyoming, and 1,678 in Montana. The largest 
amount of building in any single state or territory in the group 
appears to have been in Dakota. Its northern portion has 
been supplied with an extension of the St. Paul, Minneapolis 
and Manitoba, and numerous branches of that road and the 
Northern Pacific, while its southern portion is traversed by 
numerous branches of those roads and extensions of the Chi- 
cago, Milwaukee and St. Paul, Chicago and North-western, and 
other systems. Montana, which had no railways before 1880, 
is now traversed by the Northern Pacific and an extension of 
the St. Paul, Minneapolis and Manitoba, and reached by a 
branch of the Union Pacific. Nebraska was made the theatre 
of a large amount of new construction by companies identified 
with the Chicago, Burlington and Quincy system, and also by 
companies identified with the Chicago and North-western Rail- 
way system. Considerable additions were made to the mileage 
of most of the great systems by which Iowa is traversed, and 
some important new roads were constructed. 


NEW CONSTRUCTION IN THE SOUTH-WESTERN STATES. 


The particularly active theater of new construction was the 
south-western states and territories. Various causes contributed 
to this result. One was the initiation of a series of enterprises 
which had northern, north-eastern, and north-western Mexico 
as objective points, and the construction of connecting railway 
links within the boundaries of Mexico, which were under the 
direction of American capitalists and managers. Others were 
the growing importance of Kansas City as a traffic centre, and 
the increasing disposition of a portion of the population of 
Colorado and other states to seek an outlet for surplus agri- 
cultural products at gulf ports. There was also a growing 
desire to hasten railway development in the Indian Territory; 
an increase of the commercial importance of the cattle trade, 
which served as an incentive to some of the new construction; 
movements in a variety of directions, some being towards New 
Orleans, and others towards Kansas City, Galveston, or St. 
Louis; modifications of political, industrial, financial, and 
speculative conditions, which had the general effect of redirect- 
ing to the south-west energetic forces temporarily diverted 
from that region by the civil war and succeeding events; and a 
belief that there were fewer natural obstacles to construction 
and operation of railways in many portions of the south-west 
than in more northern districts, in which it was necessary to 
encounter rugged mountains and inclement seasons. Aside 
from these considerations is the immense area embraced within 
the south-western group, and the classification, as part of it, of 
Kansas, in which state there was a very large amount of new 
construction. 

One of the most important enterprises in the south-west, that 
attracted attention during the early years of the ninth decade, 
was the extension of the lines of the Texas and Pacific. In 1882 
its Rio Grande division, 616 miles in length, was opened, and 
in the same year the New Orleans division, 374 miles, was com- 
pleted. The Southern Pacific, whose operations have already 
been referred to, reached El Paso in 1882, making there a junc- 
tion with the Texas and Pacific, and completing arrangements 
for the extension of its system into Texas, and subsequently to 
New Orleans. Other important features of the new construc- 
tion in Texas consist of extensions of the system of the Atchi- 
son, Topeka and Santa Fe, which havo already been briefly 
discussed in references to the operations of that company. 
Soon after the completion of the Texas and Pacific it was tem- 
porarily attached to the Missouri Pacific system, to which, in 
Texas and other portions of the south-west, especially Kansas, 
very large additions of mileage were made during the ninth 
decade. While a number of them consisted of lines leased or 
consolidated, they also included much new construction, and 
in general terms it may be said that the Missouri Pacific, the 
Southern Pacific, and the Atchison, Topeka and Santa Fe were 
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three of the greatest railway builders in the south-western 
group during the first eight years of the ninth decade. Of the 


MISSOURI PACIFIC EXTENSIONS AND BRANCHES 


it was reported that it had constructed in 1886 new lines located 
in the states of Missouri, Kansas, Nebraska, Arkansas, and 
Texas. During the year ending December 81st, 1886, it had com- 
pleted and put in operation 517 miles, and there was then 
under construction unfinished 758 miles. The reported addi- 
tion to the Missouri Pacific system during 1887 was 2,137 
miles, exclusive of the Little Rock and Fort Smith, 169 miles, 
acquired and operated as an independent property. 

One of the most important of the extensions of the Missouri 
Pacific system completed in 1887 entered eastern Colorado, 
reaching Pueblo. Its other new lines were numerous, most of 
them consisting of short branches in Kansas and elsewhere, 
The Missouri Pacific system is one of the largest in the country. 
In March, 1888, it operated 7,048 miles, classified under the fol- 
lowing heads: Missouri, Pacific, 2,857 miles; St. Louis, Iron 
Mountain and Southern, 1,144; Fort Scott, Wichita and West- 
ern, 506; Missouri, Kansas and Texas, 1,611; International and 
Great Northern, 825; Central Branch Union Pacific, 397; other 
lines, 403 miles. Aside from the main lines of the leading 
portions of the system, the mileage consists largely of roads 
constructed after 1879. 

Another road that engaged extensively in new construction 
in the south-west at a comparatively recent period was the 


CHICAGO, ROCK ISLAND AND PACIFIC. 


By acquisition and construction it secured important lines 
leading through Missouri to the borders of Kansas, and exten- 
sive lines leading through that state, and southern Nebraska, 
were constructed by the Chicago, Kansas and Nebraska Railway 
Company, which received substantial financial support from 
the Chicago, Rock Island and Pacific. The reported amount 
of track-laying, in connection with these enterprises, in 1887, 
was 656 miles, and additional construction, leading to Colorado 
on the west, and through the Indian Territory on the south, 
was anticipated at the end of that year. 


OTHER SOUTH-WESTERN SYSTEMS. 


Another system constructed throughout since 1879 is that of 
the St. Louis, Arkansas and Texas. Its lines extend through 
north-eastern Texas, a small portion of north-western Louisiana, 
from the south-western to the north-eastern portion of Arkan- 
sas, and through the south-eastern portion of Missouri, and it 
was reported in April, 1888, that their aggregate length was 
then about 1,200 miles. 

The St. Louis and San Francisco system was materially en- 
larged. At the end of 1879 its line of road consisted of 327 
miles from Pacific, Missouri, to Vinita, Indian Territory, and 
a branch from Pierce City, on main line, to Wichita, Kansas, 
227 miles; total, 554 miles. In March, 1888, the company ope- 
rated 1,446 miles, located in Indian Territory, Missouri, Texas, 
and Kansas. The increase consists chiefly of new lines con- 
structed after 1879. 

In addition to these extensions, the St. Louis and San Fran- 
cisco united in January, 1880, with the Atchison, Topeka and 
Santa Fe in a joint and successful effort to promote the con- 
struction of the Atlantic and Pacific Railway, which, by con- 
nection with the Southern Pacific, formed a new through route 
to the Pacific coast. The total length of the lines owned and 
leased by the Atlantic and Pacific on December 31st, 1886, was 
931.05 miles. 

A notable feature of the construction of the ninth decade 
was the exceptionally large amount of new mileage on roads 
leading to or from the gulf of Mexico. In addition to the 
Gulf, Colorado and Santa Fe, already referred to as part of the 
Atchison, Topeka and Santa Fe system, the San Antonio and 
Aransas Pass had in operation in March, 1888, several hundred 
miles of main line, most of which had been completed in 1887. 

The Kansas City, Springfield and Memphis built 282 miles of 
road in 1884, leading from Springfield, Missouri, to Memphis. 
It forms part of a through line now extending from Kansas 
City to Birmingham, Alabama, from which point a railway 
extension to the gulf of Mexico is projected. 

A combination of roads leading from Denver City to Fort 


Worth, and from that point to Galveston, Texas, or to New 
Orleans, commenced active operations over the entire system 
in April, 1888. It forms a through route between Denver and 
cities of the gulf coast. Portions of the road were opened at 
various periods since 1880. It was estimated that the length 
of the through route between Denver and Galveston would be 
about 800 miles. 

The Denver and Rio Grande system, of Colorado, on January 
1st, 1880, consisted of 340 miles. Important extensions were 
completed during 1880, which, with additions completed at 
late periods, including the Denver and Rio Grande Western, 
made the length of the lines in operation in March, 1888, 1,684.7 
miles. The western terminus of the Denver and Rio Grande 
extension is at Ogden, Utah, where a connection with the Cen- 
tral Pacific is made, and a new through route from the Missouri 
river to Ogden was formed during the ninth decade by this com- 
bination and a close connection on the east with the Chicago, 
Burlington and Quincy system. In 1887 contracts were let for 
about 161 miles additional extensions of the Denver and Rio 
Grande system. 

A new road opened in Colorado is the Colorado Midland. 
One hundred miles from Colorado Springs westward were com- 
pleted July 1st, 1887, and in March, 1888, it had in operation 
221 miles, extending to Glenwood Springs, exclusive of a branch, 
17 miles in length, leading to Aspen. 

Other roads were constructed in the south-western group 
during the ninth decade, and numerous branches or extensions 
of large systems were built, to which particular reference has 
not been made. 


NEW CONSTRUCTION IN THE PACIFIC STATES. 


A considerable portion of the new construction in the Pacific 
states, during the ninth decade, has already been incidentally 
referred to, as it consisted of extensions of the Northern Pacific 
to the Pacific coast, the construction of the Oregon Short Line 
by the Union Paciftc, material additions in California and Ari- 
zona, to the systems of the Southern Pacific and the Atchison, 
Topeka and Santa Fe, and the Denver and Rio Grande Western. 

The largest amount of new construction by any other single 
company was probably completed by the Oregon Railway and 
Navigation Company, which, from 1879 to September 1st, 1886, 
added 675 miles to the length of its lines, chiefly in Oregon. 
Much of this mileage forms the northern outlet of the Union 
Pacific system to the Pacific coast, from Huntington, the west- 
ern terminus of the Oregon Short Line. 

Other new construction in Oregon embraced work on the 
following lines: Oregon Pacific, about 58 miles completed up 
to end of 1887, and about 105 miles then under construction. 
Portland and Willamette Valley, about 26 miles completed in 
1887. 

In Washington Territory the new track laid in 1887 included 
47 miles on the Spokane and Palouse, and 28 miles by the 
Seattle, Lake Shore and Eastern. 

In California the new track laid during the ninth decade 
included the following: 121 miles of extensions to the Atchi- 
son, Topeka and Santa Fe system in 1887, in addition to other 
extensions in preceding years, one of the most important of 
which was the California and Southern, 210 miles completed 
in 1885; Brodie and Benton, 36 miles completed in 1882; Colusa 
and Lake, 22 miles in 1885-86; Nevada and California, 81 miles 
completed in 1882, 8 miles in 1887, and 47 miles then under 
construction; Pacific Coast, 63.8 miles constructed in 1882, and 
14 miles in 1887; San Joaquin and Sierra Nevada, 39.6 miles in 
1885; San Pete, 33 miles in 1882; Sonoma Valley, 21.50 miles in 
1882. On various branches of the Southern Pacific system, in 
addition to the construction of previous years, about 207 miles 
of track were laid in 1887, and it had then under construction 
about 158 miles. 

In Idaho, in addition to the branches constructed by the 
Union Pacific previous to 1887, the track laid during that year 
included the following: Coeur d’Alene Railway and Navigation 
Company, 19.5 miles, and 10 miles under construction; Idaho 
Central, 20 miles. 

The additions to new mileage in Nevada included the follow- 
ing: Carson and Colorado, 299 miles, opened in 1881-82-83; 
Nevada Central, 93.5 miles, opened in 1880, 
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New construction in Arizona includes, in additi 


mileage which forms part of the main lines of the Southern | nix, 34.95 miles in 1887; Prescot 


on to the | eral Belt, 36 miles of track laid in 1887; Maricopa and Phe- 


t and Arizona Central, 73 


Pacific, and Atlantic and Pacific, the following: Arizona Min- | miles in 1886. 


EXPANSION AND CONNECTION OF RAILWAY SYSTEMS. 


ARTLY on account of the large amount of new construction 
promoted by single organizations, especially west of the 
Mississippi, and partly on account of numerous consolidations, 
there was a remarkable increase in the mileage of many of 
the railway systems of the United States during the period 
from 1879 to 1888. Except in a few instances, in which there 
were special causes for disruptions, gains of varying significance 
were universal among powerful and prosperous companies. 

While this change was progressing nearly all the railway 
companies engaged in the through movements of different re- 
gions increased the closeness of their connections, to an extent 
that made them, in the aggregate, one system in a fuller sense 
than at any former period. A tendency toward the removal of 
obstacles to the free interchange of traffic continued to gain 
strength for some years, and much was done during compara- 
tively recent periods, by the practical abolition of nearly all 
exceptional gauges, and the virtual establishment of a uniform 
national standard of 4 fect 8} inches on many roads, and of 
the interchangeable standard of 4 feet 9 inches on many other 
roads, to facilitate the convenient and economical interchange 
of cars and traffic. 

During the interval from 1880 to 1888 many of the narrow- 
gauge roads were changed into standard-gauge lines, or a third, 
rail laid down, which supplied a standard-gauge track, and 
nearly all the southern lines which formerly maintained a 
5-foot gauge narrowed their tracks so as to make them con- 
form to the standard gauge. 

The last-named change was effected chiefly during the months 
of May and June, 1886, and the new standard generally adopted 
was 4 feet 9 inches, which is the standard used on the Pennsyl- 
vania system. 

The list of roads that participated in the movement include 
the Atlantic Coast Line south of Wilmington, North Carolina; 
Richmond and Danville; Norfolk and Western; East Tennessee, 
Virginia and Georgia; Louisville and Nashville; Nashville and 
Chattanooga; Cincinnati Southern; Alabama Great Southern; 
Western and Atlantic, and various other tributary or connect- 
ing lines, that traverse districts south of the Ohio and Potomac, 
and east of the Mississippi. The new order of things necessi- 
tated a change of locomotives and cars as well as of tracks, and 
the cost of the required movements was roughly estimated at 
an average of about $150 per mile for 14,000 miles, or $2,100,000, 
and on a number of lines more than half of the outlay was for 
changes in the rolling stock. 

Several important roads traversing districts adjacent to those 
in which the standard gauge was adopted in 1886 had pre- 
viously conformed to it. The Mobile and Ohio, for instance, 
completed its change of gauge in 1885, and the roads of the 
Seaboard Air Line, and of the Chesapeake and Ohio system 
were previously of the standard gauge. The change of 1886 
was, therefore, necessary to establish a uniform gauge among 
the southern lines, as well as to make the standard prevailing 
in the Southern states conform to the gauge adopted in all 
other portions of the country. The leading result of the change 
was indicated by the statement that, in consequence of it, after 
June 2d, 1886, a passenger or freight car could leave Portland, 
Maine, or Portland, Oregon; San Francisco, Chicago, or any 
prominent railway centre, and traverse without change of 
trucks or bulk every mile of southern road leading to New 
Orleans, Texas, or Florida. 

Another set of new improvements which provided a material 
increase of facilities for interchanging traffic at leading centres 
was the construction of a number of belt railways, or roads 
leading between different railway stations and depots after 
1880. 


One of the clauses of the interstate-commerce act will pre- 
sumably prevent sundry obstructions that were occasionally 
created before its passage. It provides that “evéry common 
carrier subject to the provisions of this act shall, according to 
their respective powerg, afford all reasonable, proper, and equal 
facilities for the interchange of traffic between their respective 
lines, and for the receiving, forwarding, and delivery of passen- 
gers and property to and from their several lines and those 
connecting therewith, and shall not discriminate in their rates 
and charges between such connecting lines; but this act shall 
not be construed as requiring any such common carrier to give 
the use of its tracks or terminal facilities to another carrier en- 
gaged in like business.” 

Making due allowance for the conditions to which the quali- 
fying clause cited above is applicable, and for a few compara- 
tively short roads which are isolated, all the American railways 
may be said, in an important sense, to be practically one system 
for the transportation of persons and property between all sec- 
tions of the United States, and its efficiency is increased by the 
fact that it is composed of many minor systems, varying in the 
length of lines they operate and control from a few hundred to 
more than seven thousand miles, each of which has powerful 
business incentives for the performance of its portion of a joint 
task in the best possible manner. 

The annual report of the interstate-ccommerce commission, 
dated December Ist, 1887, says: “The railroad mileage of the 
United States, computed to the close of the fiscal year 1886, of 
the companies respectively, was 183,606. The number of cor- 
porations represented in this mileage was 1,425, but by the 
consolidation or leasing of roads the number of corporations 
controlling and operating roads as carriers was reduced to 700. 
It is estimated that 4,880 miles of road have been constructed 
since the foregoing statistics were obtained, making a total 
mileage at this time of 137,986. It is impossible to say with 
entire accuracy what is the number of railroad companies sub- 
ject to the provisions of the act, but it is believed that not less 
than 1,200, operated by about 500 corporations as carriers, en- 
gage either regularly or at times in interstate commerce, so as 
to make the act applicable.” 

In the early months of 1888 the length of main line of Ameri- 
can railways presumably consisted of an aggregate of about 
150,000 miles; and although there were then perhaps from 500 
to 700 companies engaged in conducting interstate transporta- 
tion, a considerable number of these were controlled by central 
authorities of large systems, so that the number of systems was 
much smaller than the number of operating companies. Each 
of the large systems, in turn, formed one of a group of systems, 
and these groups, combined, formed an entire system. 

There is a considerable variation in the closeness of the ties 
by which all parts of the different railway systems are united. 
In some instances they are only linked together by the tie of 
common interest or mutually advantageous traffic arrange- 
ments. In others ownership of stock gives the central com- 
pany a controlling power. In others the bond of union is 
based chiefly on the fact that a given set of individuals own or 
control a majority interest in all the leading lines. In some 
cases the principal company gains control of the roads in its 
system by a variety of methods, holding some lines because 
their owners do not wish to operate them, and other roads by 
leases or ownership of a majority of stock. These and other 
variations naturally result in occasional changes in the position 
of some roads, which may belong to one system in one year 
and to another in the succeeding year, or be severed from old 
close connections by expiration of lease, bankruptcy, or other 
causes, and subsequently aim at establishing a new independent 
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system. The general tendency throughout all these changes is 
towards the expansion or increase of the mileage of all the 
important systems after they are once fairly established, but in 
a few instances the opposite tendency has prevailed. 

Accurate data relating to the exact length of the lines con- 
nected with all the various systems at any given period has 
heretofore been unattainable, but enough is known to show 
that a considerable number of systems contain more than a 
thousand miles of road, some more than two thousand miles, 
some more than three thousand miles, some more than four 
thousand miles, some more than five thousand miles, and a 
few, including the Pennsylvania, Missouri Pacific, and Atchi- 
son, Topeka and Santa Fe, more than seven thousand miles. 

The tendency towards consolidations, and an increase of the 
length of systems either by leases, purchase of a controlling 
interest, or new construction, was more stubbornly resisted in 
New England than in any other section; but even in that 
quarter considerable additions have recently been made to the 
length of old systems, and in all other quarters there have been 
few serious obstacles to notable expansions. 

The magnitude of the operations of various systems in 
1879-80 and a few years later has already been indicated by 
statements compiled from the census report on railways and 
other sources, which showed that in 1879-80 forty-four corpora- 
tions conducted 80.4 per cent. of the whole freight traffic and 
nearly 60 per cent. of the railway passenger business of the 


country, and that in 1881 more than 47 per cent. of the rail- 
way freight receipts were earned by thirteen systems. Subse- 


quently the tendencies towards such concentrations rather 
increased than diminished, the length of the mileage con- 
trolled by nearly all the large systems of 1880-81 and the 
volume of their transactions being materially increased; and 
some systems which were formerly of inconsiderable magni- 
tude were expanded with wonderful rapidity. Prominent in- 
stances of the last-named class are the Richmond and West 
Point Terminal, and the Atchison, Topeka and Santa Fe 
systems. 

The boundaries of the various groups are partially indicated 
by the lists of companies belonging to the respective railway 
confederations heretofore published. The important systems 
of each group or class of roads, compete with each other for 
the through traffic they obtain, the systems of each group com- 
peting for the largest attainable share of the systems in each 
connecting group, and often for much of the traffic they move 
over comparatively short distances. 

The result is to secure for the main body of the American 
people, and all their diversified interests, a perpetual contest 
between giant systems for the privilege of hauling persons and 
all descriptions of movable property, between all distant por- 
tions of the Union, and between many stations in compara- 
tively close proximity. Whether men wish to travel or trade 
between the Atlantic and Pacific, or lake and gulf ports, or be- 
tween many thousands of intermediate places, rival rail car- 
riers are always ready and anxious to serve them, always for a 
remuneration which falls below old rail or water standards, 
and often for exceedingly low rates or fares. 


RELATIVE RANK OF RAIL AND WATER CARRIERS. 


T has heretofore been shown that in the progress of the 
development of the transportation systems of the United 
States a leading feature of the starting point was the manifest 
impossibility of economically moving bulky freight over con- 
siderable distances by land routes. Water channels only were 
available for such purposes, and they continued to furnish the 
principal reliance up to about the middle of the nineteenth 
century. After 1850, however, rail routes began to rise rapidly 
in relative importance with the swift progress of new construc- 
tion, and since that period there has scarcely been a serious 
interruption of this movement. It is a natural result of the 
large additions to railway mileage, and the possibility of ex- 
tending railways everywhere, while the length of water routes 
has not been materially increased, and cannot be, except by 
enormous expenditures; of great reductions in railway rates, 
and increase of the number and capacity of freight cars; of the 
steady continuance of railway operations at all seasons, except 
when they are briefly suspended by extraordinary blizzards 
or unusual calamities, while the interior water channels of 
northern latitudes are closed during winter months, and low 
water is often an obstacle to movements on some of the south- 
ern rivers; and of numerous improvements in railway appli- 
ances for passenger travel, which have greatly increased speed, 
comfort, and assurances of safety. 

Generally speaking, in other countries an inflexible govern- 
mental policy has been pursued in regard to financial outlays 
for railways or artificial water-ways, all classes or none receiv- 
ing aid from public treasuries, while in the United States many 
systems have been tried at various epochs and different places, 
partly on account of numerous changes and diversities in the 
condition of various localities. Out of numerous experiments 
a strong tendency was developed to place railways squarely on 
the footing of commercial enterprises, in which their owners 
and creditors might make or lose money without affecting the 
finances of any class of governments, and to subject them to an 
increasing number of legal restrictions and antagonisms, while 
another set of aids to transportation efficiency, consisting of 
improvements of water-ways, road bridges, and ordinary high- 
ways, were to an increasing extent provided for solely by goy- 


ernmental outlays, some of which have been materially in- 
creased during recent years. 

Much has been said of the importance and magnitude of 
water systems of transportation, conducted on canals, the great 
oceanic, lake, and gulf boundaries of the Republic, and the navi- 
gable portions of its rivers. Appropriate measures for their 
improvement are commendable. But the aggregate length of 
such routes forms a small percentage of the existing railway 
mileage, and one of the notable features of modern railway 
development is the remarkable extent to which it has aimed 
at paralleling water lines, and supplementing or partially sup- 
planting the water carriers who formerly monopolized im- 
portant classes of traffic of which a large percentage is now 
conducted over rail routes. There is scarcely an American 
navigable river, canal, or coast line, at the present day, which 
is not closely paralleled by one or more railways, which com- 
pete with the carriers who use the adjacent water channels, 
and one of the features of the new construction since 1880 is a 
material increase of such rail competition, especially on the 
borders of the northern lakes, the Mississippi, the gulf of 
Mexico, and the Pacific coast. 

Tt seems paradoxical to assert that a considerable percentage 
of the internal commerce of the country is conducted on ex- 
ternal channels, but this is the fact, for, aside from the Cana- 
dian railway lines which move freight between American cities, 
through their control of, or alliances with, connections in the 
United States, many coast-wise movements of notable magni- 
tude, between American ports, are made in American vessels 
on the northern lakes, the Atlantic, the gulf of Mexico, and 
the Pacific coast. 

It would be difficult, if not impossible, to obtain reliable data 
relating to the proportion that freight movements on all these 
great natural water channels bear to the entire freight move- 
ment of the country. There is no doubt of the magnitude of 
the shipments over water routes, but in the aggregate they fall 
far below the total quantity moved by rail. The Chief of the 
Bureau of Statistics, in his first report on internal commerce, 
published in 1877, estimated the value of the commodities 
transported on rail at $18,000,000,000, and said that “the value 
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of our internal commerce is about sixteen times the value of 
our foreign commerce.” He added that “if it were possible to 
ascertain the value of the commerce between the different sec- 
tions of the country, on the ocean and gulf, and on the lakes, 
rivers, and other avenues of transportation, we should probably 
find that the total value of our internal commerce is at least 
twenty-five times greater than the value of our foreign com- 
merce.” This estimate appears to be to the effect that about 
3% or nearly two-thirds of the internal commerce of the country 
was conducted on railways in 1876 or 1876-77. The proportion 
has presumably been materially increased since that period. 

Positive data relating to various interior water routes clearly 
shows that on them rail movements have relatively been rapidly 
advancing, during recent years, every important class of rail 
traffic showing large gains, while the magnitude of some of the 
interior water route movements has been diminished. 

A considerable amount of information bearing on the move- 
ments on the Mississippi and its tributaries, during recent years, 
is furnished in a report on the commerce of the Mississippi and 
Ohio rivers, submitted by the Chief of the Bureau of Statistics 
to the Treasury Department of the United States on January 
30th, 1888, and published as a Government document. From 
it the following statistics are compiled:— 


OHIO RIVER TRADE. 


A detailed estimate of the value of commerce conducted, by 
river, at all the cities, towns, and principal landings of the 
Ohio, in 1869 and 1886, shows that in the former year it was 
valued at $591,754,000, and in the latter year at $253,481,783, a 
decline of more than one-half. At a few towns there were 
special causes for the diversion or diminution of trade or pro- 
duction, but it is stated that “the apparent decline of river 
traffic at various points is not indicative of commercial decay 
of such communities. The almost omnipresent rail competi- 
tion is an element in the count that brings up commercial 
footings to several times more than the totals of water trans- 
portation for all points where the two run counter to each 
other.” 

The number of boats and tonnage registered at Ohio river 
ports for the year 1886 was reported to be as follows: Passenger 
steamers, 158, with a tonnage of 47,924.18; tow-boats, 188, with 
a tonnage of 34,946.56; saw-mill boats, 9, with a tonnage of 
509.78; excursion and ferry boats, 50, with a tonnage of 6,230.52; 
total, 405, with a tonnage of 89,610.99. 


MOVEMENTS ON THE MISSISSIPPI. 


A number of details are published of the commerce of St. 
Louis, and the relative extent of rail and river transportation 
to and from that city, during a considerable period. Its river 
traffic includes movements on the Upper Mississippi, the Lower 
Mississippi, the Illinois, the Missouri, the Ohio, the Cumber- 
land, and Tennessee, so that it represents a large percentage of 
the trade of the greatest of interior river systems. St. Louis is, 
on the other hand, one of the most important of the interior 
railway centres, and much has been done during late years to 
increase the importance of its railway connections. The results 
are shown in a series of tables. The number of tons of freight 
received and shipped in 1871 was 4,913,102, of which 1,654,899 
tons, or 33.68 per cent., was moved by river, and 4,913,102 tons, 
or 66.22 per cent., was moved by rail. In 1887 the total num- 
ber of tons moved was 14,359,059, of which the number of tons 
moved by river was 1,503,105, or 10.46 per cent., and the rail 
movement was 12,359,059 tons, or 89.58 per cent. The ten- 
dency towards an increase of the relative magnitude of the rail 
movement, from year to year, was comparatively slow but 
uninterrupted, except from 1879 to 1880, from 1885 to 1886, 
and from 1886 to 1887. The lowest period reached in quantity 
and relative rank of river movements was in 1885, when the 
number of tons moved by river was 1,018,240, or 8.81 per cent. 

Statements of the St. Louis receipts and shipments by various 
rivers during each month of 1887 show the following aggregates: 
From the Upper Mississippi 132,400 tons, exclusive of 213,165 


tons forwarded by raft, were received, and 36,170 tons shipped. 
From the Lower Mississippi 268,735 tons were received, and 
538,065 tons shipped. The traffic on the other rivers was as 
follows: Illinois river—receipts, 78,560 tons; shipments, 7,125; 
| Missouri river—receipts, 27,700; shipments, 14,580; Ohio river— 
receipts, 121,670; shipments, 19,039; Cumberland and Tennessee 
rivers—receipts, 23,815; shipments, 18,715; Red and Ouachita 
rivers—shipments, 3,370 tons. 

At New Orleans changes similar to those reported at St. Louis 
have occurred. A table showing the value of receipts, partly 
estimated, in each commercial year from 1872-73 to 1886-87, 
shows that in 1872-73 such receipts were valued at $184,620,047, 
of which $144,168,477 were forwarded by river, and $44,452,477 
by rail and canal. In 1886-87 the estimated value of receipts 
was $164,028,664, of which $59,326,765 was forwarded by river, 
and $104,901,899 by rail and canal. 

The following extracts from an interesting and instructive 
article on the “Commerce of the Mississippi River from Mem- 
phis to the Gulf of Mexico,” which forms part of the report of 
the Chief of the Bureau of Statistics of 1888, illustrate the 
modern tendencies: “There has been a material decline in the 
river business of the Lower Mississippi during the last’ five 
years. This has been more in value than intonnage. During 
this period there has been a falling off in the shipment of the 
more valuable products and an increase in the handling of 
heavy articles. The barge and floating tonnage has grown; the 
steamboat tonnage declined.” A table of river receipts (not 


including rafts) and shipments in each year from 1880 to 1887 
shows that in 1880 they consisted of 2,959,250 tons, and in 1887 
of 2,478,072 tons. It is stated that “during the period the re- 
ceipts by river at New Orleans show a falling off of 9 per cent., 
and in the shipments up stream of 23 per cent. The decline 
varies greatly in the different lists of articles handled and re- 
ceived. There have been heavy losses in the provision trade 
and in cotton by river. Sugar and rice show a decline; that is 
a larger proportion of the crop is brought to market by the rail- 
roads than formerly. Grain and breadstuffs have been fluc- 
tuating, dependent upon the railroad and ocean freight rates, 
On the other hand, there has been a large increase in the re- 
ceipts of coal and coke, stoves, lumber, and bulky articles.” 
Detailed references are made to the specific effect of various 
railways and railway systems. It is stated that “of the seven 
lines centreing in New Orleans all compete with the river 
route. The New Orleans and North-eastern is the least affected 
by this competition, although it is an air line from New Orleans 
to another river point, Cincinnati. The railroad busi- 
ness has steadily advanced since the war, and its advance has 
been largely at the expense of the steamboats. The 
advance has been steady and without a single set-back. In 
fourteen years the railroads have quadrupled their business, in 
six years doubled it.” 


INCREASE OF THE MAGNITUDE OF RAILWAY LABORS. 


While the amount.of domestic traffic conducted on water 
channels has declined in some respects and increased in others, 
since 1880, important fluctuations from year to year being 
not uncommon, the growth of the business of many companies 
and of the entire railway system has been rapid. Detailed sta- 
tistics in Poor’s Manual show that the aggregate advance from 
1882 to 1886 on all the railways of the United States was as 
follows: The number of passengers carried increased from 
289,030,783 to 382,284,972. The passenger movement increased 
from 7,483,059,934 to 9,659,698,294. The number of tons of 
freight moved increased from 360,490,875 to 482,245,254. The 
freight movement increased from 89,302,209,245 to 52,802,070,529. 
The unfavorable influence of the period of depression, whieh 
diminished new construction, however, is reflected in the small 
gain in the volume of freight movements from 1888 to 1884. 
There was a slight decrease in the number of tons moved 
and the advance in the freight movement was much helow 


the average standard, as it was only from 44,064,923 445 
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jee oe references have been made to a few of the prominent 

individuals who rendered special services in connection 
with the establishment of some of the features of the trans- 
portation systems of this country. A complete record of the 
labors of all who were actively and usefully engaged in pro- 
moting great works of internal improvement would fill bulky 
volumes. Without attempting such a task it seems desirable 
that something should be said in reference to the classes of 
men whose aid was necessary. 

First of all come the projectors who prepare public sentiment 
and aid in securing essential legislation or legal authority and 
pecuniary support. At the outset the initial movements either 
originated with, or were earnestly seconded by leading men of 
the country and of each particular section. The newspaper press 
rendered invaluable and often unrequited aid in securing 
effective consideration for bright conceptions. An immense 
amount of matter was written and printed and innumerable 
public meetings were held before decisive steps could be taken 
for the construction of many of the railways of this country. 
As legislative action was originally essential, and as nearly all 
the important early works were aided directly or indirectly by 
governmental authorities, internal improvement questions 
have at various periods entered freely into politics. Although 
parties have occasionally divided on a few of the issues raised, 
most of the disputes have related to details about which mem- 
bers of each of the leading organizations differed. Influential 
politicians have at many stages been in a position to materially 
aid some corporations and to injure others, and a recognition 
of this fact has often necessitated harmonious relations between 
partisan and corporate interests. Much has been said at various 
periods of attempts of companies to unduly influence legisla- 
tion and legislators. There has probably been less ground for 
serious accusations of this kind in the United States, in propor- 
tion’to mileage, than elsewhere. But even if this supposition 
is correct, emergencies may have arisen in which there were 
reasons for believing that the prosperity of important enter- 
prises required the friendly action of representatives of the 
people at any price; and practical action may sometimes have 
corresponded with this conclusion. 

It is a misfortune to any great industrial interest to be in a 
position in which its revenues depend, to a considerable ex- 
tent, upon the action of governments, and the most serious 
difficulties of a number of railways have arisen from such 
involvements. Laws of some kind, affecting their acquisition 
of a right of way, issue of securities to represent capital em- 
ployed, relations with shippers and travelers, and various other 
subjects, must be passed, and this necessity of legislation has 
often been made a pretext for the agitation of measures which 
would cripple corporations without benefiting the public. 

Mainly for the reasons thus briefly stated, and formerly for 
more cogent ones, arising from the frequency with which goy- 
ernmental advances of lands, money, or bonds were at some 
periods made to railway companies, councilmen, mayors, legis- 
lators, governors, congressmen, senators, and presidents have 
at various periods exerted an important influence for or against 
particular enterprises, and before the existing agencies of trans- 
portation could assume their present shape it was necessary 
that many a sturdy battle should be fought and won in council 
chambers and capitols. 

Either before or after legal obstacles are overcome the ser- 
vices of civil engineers must be procured, and on their wisdom 
and integrity so much depends that they can often make or 
mar the fortunes of a difficult undertaking. Terrible disasters 
and brilliant successes can each be traced to their decisions 
and influence. 

When canal construction first commenced the native supply 
of trained civil engineers was so limited that it was considered 
necessary to send to Europe for an expert; but home recruits 
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were soon found, at first among men trained as land surveyors, 
and subsequently among the assistants of engineers of recog- 
nized capacity, or graduates of home or foreign schools, includ- 
ing a number of military officers who had been trained at West 
Point. From small beginnings, there was a rapid expansion 
in many directions, and after lines were finished, and enor- 
mous additions to mileage and traffic were made, there was a 
corresponding enlargement of the operating forces. 

In the progress of railway development one of the most im- 
portant changes was a great increase in the number of men 
employed, and in the extent to which a division of labor and 
diversification of talent and effort became necessary. Other 
concomitants were steps to devise or improve systems of organ- 
izing the forces of assistants, the arrangement of details relating 
to the general rules by which each class should be governed, 
the increasing extent to which employés devoted special or 
exclusive attention to particular tasks, and the formation of 
various organizations of men engaged in sundry branches, some 
being intended to promote the efficiency of methods of con- 
ducting transportation operations, while others were used 
chiefly to advance the real or supposed personal interests of 
their members. 

The average number of railway employés of all grades, in 
1880, as stated in the census report, was 418,957, but a correc- 
tion in a foot note reduces it to 415,967. In that year the 
mileage operated was 87,782, and there was an average of little 
less than five employés per mile of road operated. This aver- 
age has since been materially increased, but if a corresponding 
ratio has been maintained, in the entire country, the average 
number of persons now employed (1888) is presumably from 
700,000 to 750,000. This estimate is exclusive of the men em- 
ployed in new construction, and in manufacturing things used 
by railway companies, that are not made in railway shops, in- 
cluding iron and other metals and materials, steel rails, loco- 
motives, cars, car wheels, springs, &c. If both these classes 
were added, the total in busy years would probably be about 
double the average number of persons annually employed in 
the operation of railways, or not far from one million anda 
half. A recent estimate places the number at about two mil- 
lions. In the matter of furnishing employment railways rank 
second only to agriculture, and greatly exceed all other in- 
terests. 

The forces directly employed by railway companies in 1880 
were classified as follows: General officers, 3,875; general office 
clerks, 8,655; stationmen, 63,380; trainmen—engineers, 18,977; 
conductors, 12,419; all others, 48,254; total, 79,650; shopmen— 
machinists, 22,766; carpenters, 28,302; all others, 48,746; total, 
89,714; trackmen, 122,489; all other employés, 51,694; aggregate, 
418,957. The aggregate amount of the pay rolls was $195,350,013, 


! which gave an average of $16,279,168 per month, or about $39 


per month for each employé, including all classes. 

The companies which in 1880 reported that they employed 
in railway service one thousand or more persons were as fol- 
lows:— 

In New England.—Boston and Albany, 4,656; Boston and 
Lowell, 1,107; Boston and Maine, 1,526; Central Vermont, 2,013; 
Eastern, of Massachusetts, 2,080; Fitchburg, 1,562; Maine Cen- 
tral, 1,000; New York and New England, 1,870; New York, New 
Haven and Hartford, 2,270; Old Colony, 2,120. 

In group IT, consisting of New York, Pennsylvania, Ohio, Michi- 
gan, Indiana, Maryland, Delaware, New Jersey, and J)istrict of 
Columbia.—Allegheny Valley, 1,511; Albany and Susquehanna, 
1,500; Baltimore and Ohio, 14,619; Central of New Jersey, 5,998; 
Chicago and Grand Trunk, 1,238; Cincinnati, Hamilton and 
Dayton, 1,056; Cincinnati, Indianapolis, St. Louis and Chicago, 
1,227; Cleveland, Columbus, Cincinnati and Indianapolis, 3,122; 
Cleveland and Pittsburgh, 1,696; Columbus, Chicago and Indiana 
Central, 3,430; Delaware, Lackawanna and Western, 7,218; Flint 
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and Pere Marquette, 1,008; Grand Rapids and Indiana, 1,124; 
Lake Shore and Michigan Southern, 9,203; Lehigh Valley, 5,517; 
Long Island, 1,877; Manhattan, 2,982; Marietta and Cincinnati, 
1,927; Michigan Central, 5,052; New York Central and Hudson 
River, 13,164; New York, Lake Erie and Western, 13,687; New 
York, Pennsylvania and Ohio, 4,410; Northern Central, 2,275; 
Ohio and Mississippi, 3,400; Pennsylvania, 26,397; Pennsylvania 
and New York Canal and Railroad Company, 1,000; Phila- 
delphia and Reading, 11,381; Philadelphia, Wilmington and 
Baltimore, 2,180; Pittsburgh, Cincinnati and St. Louis, 2,619; 
Pittsburgh, Fort Wayne and Chicago, 7,959; Rensselaer and 
Saratoga, 1,416; Rome, Watertown and Ogdensburgh, 1,346; 
Terre Haute and Indianapolis, 1,360. 

In group IT, embracing Virginia, West Virginia, Kentucky, 
Tennessee, Mississippi, Alabuma, Georgia, Florida, North Carolina, 
and South Carolina.—Atlantic, Mississippi and Ohio (now part 
of the Norfolk and Western), 1,289; Central of Georgia, 1,537; 
Chesapeake and Ohio, 2,687; Chicago, St. Louis and New Or- 
leans, 2,564; Louisville and Nashville, 4,277; Memphis and 
Charleston, 1,036; Mobile and Ohio, 1,665; Nashville, Chatta- 
nooga and St. Louis, 2,088; Richmond and Danville, 1,081; 
South Carolina, 1,250; Washington City, Virginia Midland and 
Great Southern, 1,010. 

In group IV, containing Iilinois, Iowa, Wisconsin, Missouri, and 
Minnesota.—Burlington, Cedar Rapids and Northern, 1,345; Chi- 
cago and Alton, 8,900; Chicago, Burlington and Quincy, 12,587; 
Chicago, Milwaukee and St. Paul, 10,824; Chicago and North- 
western, 8,557; Chicago, Rock Island and Pacific, 6,930; Chicago, 
St. Paul, Minneapolis and Omaha, 1,106; Hannibal and St. 


Joseph, 1,149; Illinois Central, 4,610; Indianapolis and St. Louis, 
1,469; Kansas City, St. Joseph and Council Bluffs, 1,384; Mis- 
souri, Kansas and Texas, 2,022; Missouri Pacific, 2,500; St. 
Louis, Iron Mountain and Southern, 3,971; St. Louis and San 
Francisco, 1,750; St. Louis, Vandalia and Terre Haute, 1,503; 
St. Paul, Minneapolis and Manitoba, 3,128; St. Paul and Sioux 
City, 1,045; Wabash, St. Louis and Pacific, 8,064; Winona and 
St. Peter, 1,418; Wisconsin Central, 1,195. 

In group VI, containing Dakota, Nebraska, Kansas, Texas, New 
Mexico, Colorado, Wyoming, Montana, Idaho, Utah, Arizona, 
California, Nevada, Oregon, and Washington.—Atchison, Topeka 
and Santa Fe, 5,695; Burlington and Missouri River (in Ne- 
braska), 1,326; Central Pacific, 6,817; Houston and Texas Cen- 
tral, 2,400; International and Great Northern, 1,181; Kansas 
Pacific, 2,069; Northern Pacific, 2,510; Texas and Pacific, 1,459; 
Union Pacific, 3,959. 

Only a small proportion of the companies that reported to 
the census bureau employed more than 1,000 men. Ten of 
the companies that employed less than that number, employed 
more than 900. Seven companies employed between 800 and 
900. Thirteen companies employed between 700 and 800. Six 
companies employed between 600 and 700. Twenty-four com- 
panies employed between 500 and 600. Twenty-three compa- 
nies employed between 400 and 500. Forty-three companies 
employed betweer 300 and 400. Thirty-nine companies em- 
ployed between 200 and 300. Eighty companies employed be- 
tween 100 and 200. Three hundred and fifty-four companies 
employed less than 100,-and a large proportion of them em- 
ployed less than 50. 


SYSTEMS OF RAILWAY ORGANIZATION. 


T is obvious that out of the great diversity in the number of 

persons employed by different railway companies, as well 

as other circumstances, differences have arisen in various mat- 
ters relating to the organization of working forces. 


ORGANIZATIONS OF SMALL ROADS. 


As in the past, so in the present, there are some small roads 
which might have furnished the groundwork of the description 
of a humorous writer who credits a president with saying that 
he is the principal owner, and also “the board of directors, 
treasurer, secretary, general manager, superintendent, pay- 
master, track master, general passenger agent, general freight 
agent, master mechanic, ticket agent, conductor, brakeman, 
and boss. The engineer does his own firing, and runs the 
repair shop and round-house, all by himself.” 

One writer of high railway standing, H. 8. Haines, in refer- 
ring to this subject, says: ‘““There are those among us whose 
memory goes back to the patriarchal stage of management, 
when most corporations owned not more than fifty or a hun- 
dred miles of track; when the treasurer sold tickets at the prin- 
cipal passenger station on the road, and the freight agent at 
the same station was virtually the head of the transportation 
department; when no bill was paid except upon the order of 
the president, and periodical reports and statistical statements 
were unknown.” In referring to a similar stage of develop- 
ment, Charles Francis Adams says he can easily remember 
when the first railroads were organized in Massachusetts. “An 
apothecary was president of the Old Colony Railroad, which 


carried 250 passengers a week, considered something wonder- 


ful forty years ago.” 
ENLARGED SYSTEMS OF ORGANIZATION 


were necessitated by additions to mileage and the growth of 
business. Thirty years ago the model management of a first- 
class road of that era was divided first into two grand depart- 
ments. One related to financial affairs and all accounts, and 
was managed by the president, secretary, treasurer, attorney, 
and directors. The other was the operating department, with 
a commercial branch and a mechanical branch. They were, 


in turn, subdivided under the direction of a general superin- 
tendent. His principal officers were first, a superintendent of 
road, whose chief assistants were road masters, the employés 
under their direction being section men; second, a superintend- 
ent of machinery, whose chief aids were a foreman of a ma- 
chine shop in which machinists worked, a foreman Of a black- 
smith shop and blacksmiths, a foreman of a car shop and 
carpenters, a foreman of a paint shop and painters, engineers 
(not on trains) and firemen, and car masters who directed 
operations of oil men and cleaners; a general passenger agent 
whose leading assistants were conductors and mail agents who 
directed the labors of brakemen, engineers (on passenger 
trains), and ticket agents, station agents, express agents, and 
police; a general freight agent whose principal assistants were 
conductors who directed labors of brakemen and engineers on 
freight trains, freight station agents, weighers, gaugers, and 
yard masters; a supply agent and a fuel agent, who each had 
appropriate assistants. 


GENERAL PRINCIPLES OF ORGANIZATION. 


A report made to the stockholders of the New York and Erie 
Railroad in 1856, by D. C. McCallum, stated that the following 
general principles should be observed in arranging the organi- 
zation of railway forces:— 

“First. A proper division of responsibilities. 

Second. Sufficient power conferred to enable the same to be 
fully carried out, that such responsibilities may be real in their 
character. 

Third. The means of knowing whether such responsibilities 
are faithfully executed. 

Fourth. Great promptness in the report of all derelictions of 
duty, that evils may be at once corrected. 

Fifth. Such information to be obtained through a system of 
daily reports and checks that will not embarrass principal 
officers nor lessen their influence with their subordinates. 

Sixth. The adoption of a system, as a whole, which will not 
only enable the general superintendent to detect errors imme- 
diately, but also point out the delinquent, 
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A system of operations to be efficient anid successful should 
be such as to give to the principal and responsible head of the 
running department a complete daily history of details in all 
their minutiz.” 

Such principles have been respected, to a considerable extent, 
for the protection and benefit of companies, but as the magni- 
tude of operations increased various modifications or additions 
were found desirable or necessary. 


OF THE PRESENT LARGE RAILWAY ORGANIZATIONS 


Charles Francis Adams, in addressing students of Harvard 
University, in March, 1886, said:— 

“In the modern railroad there are five departments. First 
is the financial department, which is the sinew of the whole 
body, its ways and means; second, the construction department, 
of which the head is the chief engineer, who lays out the road; 
thirdly comes the operating department, with the superin- 
tendent at the head; fourth comes the commercial department, 
looked after by the general traffic manager; and, then, fifth, 
comes the legal department. The counsel for the company 
looks after all legal papers, suits, &c., and has a vast amount 
of business to attend to. The duties of these departments are 
as varied as those of the United States government, and the 
heads constitute a sort of cabinet, and the pivot wheel around 
which the whole machinery moves is the president. In the 
beginning of the building of railways $1,000,000 was deemed a 
large capital fora railroad. The capital of the Union Pacific 
is represented by $270,000,000 of securities of the forty or fifty 
roads which are combined in this general system. Its income 
is $25,000,000 a year, and in profitable times reaches $100,000 a 
day. It employs 12,000 men, and has a monthly pay-roll of 
$800,000; 12,000 cars are run by 550 locomotives; 25,000 tons of 
steel rails are used in replacing worn-out rails, and 2,000,000 
ties are used in keeping the road-bed in condition. If you 
compare this with the United States government, the affairs of 
the latter during the first fifty years of its existence were trifling. 
Yet this is only one system, and there are five more by the side 
of which—for example, the Pennsylvania—the Union Pacific 
is insignificant. If this is the growth of forty years, what will 
be that of sixty or eighty years. I confess that I am unable to 
forecast it. This great principle of consolidation and aggrega- 
tion, like the principles of gravitation, has as yet but begun to 
develop its results.” 

H. 8. Haines, in discussing the same subject, says: “The ex- 
perience of half a century has developed a form of organization 
which has been generally accepted as the pattern of efficient 
management. It is based upon a recognition of the several 
purposes which the organization is expected to fulfill. That 
is, first, the road which forms the line of communication, 
whose maintenance is in charge of the roadway department. 
Then there is the movement of the vehicles in which freight 
and passengers are carried, which service is performed by the 
transportation department, and the maintenance of these 
vehicles by the car department, and of the motors by the 
locomotive department, or, these two departments may be 
operated jointly as the machinery department; Then are the 
somewhat complex duties involved in soliciting and handling 
the business of the traffic department, which may be divided 
between the general freight agency and the general passenger 
agency. These are the principal operating departments, but 
the organization must also include a fiscal agency under the 
treasurer, a department of audit and statistics, a purchasing 
agency and perhaps a technical bureau, and a legal depart- 
ment. With a general superintendent or a general manager, 
assisted by division superintendents and agents, the plan here 
given is the recognized type of a modern railroad organiza- 
tion, apart from what belongs to it as a legal corporation.” 


GOVERNMENTAL METHODS OF CLASSIFYING RAILWAY OFFICIALS. 


A Government report on Pacific railroads classifies officers 
of the lines aided by the United States under the following 
heads: President, vice-president, secretary, treasurer, general 
executive officer, general accounting officer. The distinctive 
title of the general executive officer in a majority of cases is 
general manager, but in some instances he is called general 
superintendent, in others superintendent, in others traffic 


official designated as general accounting officer are auditor, 
comptroller, general auditor, and local treasurer. 

The working forces are designated under the following heads: 
General officers, clerks in general offices, road masters, section 
foremen, day laborers, station agents, clerks at stations, other 
help at stations, conductors, other train men, yard, switch, and 
watchmen, master mechanics, shop foremen, mechanics, engi- 
neers, firemen, bridge carpenters, car-shop carpenters, other 
employés, 

Under the head of station expenses reference is made to 
station agents, clerks, attendants, watchmen, laborers, switch- 
tenders, baggage masters, yard masters, train dispatchers, 
and telegraph operators. Under the head of maintenance of 
track reference is made to road masters, clerks, mechanics, 
laborers, and watchmen. Under the head of motive power 
engineers, firemen, wipers, and shop foremen are enumerated. 
Under the head of administration and general expenses refer- 
ence is made to general officers, division superintendents, 
clerks, and attendants. 

A proposed form of reports of employés and salaries, to be 
made to the interstate commission by all railway companies, 
gives a list, leaving blanks for such additions as may be neces- 
sary, which embraces the following titles: President, vice- 
president, —— vice-president, secretary, treasurer, chief en- 
gineer, general solicitor, assistant solicitor, comptroller, auditor, 
—— auditor, general manager, traffic manager, general freight 
agent, general passenger agent, general ticket agent, general 
baggage agent, general superintendent, division superintend- 
ents, road masters, assistants to executive officers. General 
offices: clerks; stenographers. Station agents; station agents’ 
clerks; station agents’ helpers; baggagemen, stations; baggage- 
men, train; conductors, passenger trains; conductors, freight 
trains; brakemen, passenger trains; brakemen, freight trains, 
engineers, passenger trains; engineers, freight trains; firemen, 
passenger trains; firemen, freight trains; train dispatchers; ope- 
rators; mechanics, state various classes; laborers, state various 
classes. 

A detailed list of the classes of officers and operatives of 
railway companies contains 384 names, by which they are 
designated. It embraces distinctive titles for different classes 
of agents, clerks, conductors, foremen, inspectors, porters, su- 
perintendents, watchmen, &c. 


GENERAL CHARACTERISTICS OF MODERN RAILWAY ORGANIZATIONS. 


The lists of leading officials of various large roads show that 
there are sundry variations in the titles given to some classes 
of officers, and detailed statements would presumably furnish 
evidence of differences in a number of particulars, including the 
extent to which companies have found it desirable to employ 
ireportant officers and large clerical forces for the performance 
of special duties, such as keeping track of car movements, 
tickets, &c. Some of the western roads have large land depart- 
ments, for which there is no equivalent on eastern lines. Some 
of the latter, in turn, have large interests in coal lands or valu- 
able real estate they do not intend to sell, which require the 
supervision of important officials. 

There are sundry changes made from time to time in organi- 
zations. One of the modern tendencies is to increase the 
number of vice-presidents, so that such officers may be placed 
in special charge of one or more of the grand divisions of 
railway labor. Such changes have doubtless been desirable, in 
a number of cases, for the purpose of relieving the presidents 
of companies, and their principal assistants, from a portion of 
the arduous labors and heavy responsibilities thrust upon them. 
It is almost inevitable that presidents of important roads should 
be overworked. if they are deeply impressed with a desire to 
fully perform their allotted tasks, and if they endeavor to keep 
a close supervision over all departments. As the heads of 
companies they usually have greater freedom of choice in re- 
gard to the range of their actual labors, from day to day, than 
other officials. They are frequently able and industrious men. 
They may do too much, by exercising such jealous scrutiny 
that heads of departments have not sufficient freedom to secure 
the best results, or they may do too little. 

No general description of the various railway departments 


manager, and in others manager. The various titles of the | would be fully applicable in all respects to all lines, A sketch 
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published in the Louisville Courier-J ournal approximately rep- 
resents the prevailing methods. It says that the departments 
are “the accounting, sometimes presided over by a comp- 
troller, who may report either to the general manager or the 
president; the traffic department, which may have for its head 
a traffic manager, assisted by general freight agents and gen- 
eral passenger agents; the operating, in charge of a general 
superintendent. The accounting department is the one in 
which all accounts are kept, and the auditor, who usually assists 
the comptroller, is responsible to the general manager, who 
receives an impression copy of each ‘way bill,’ which shows 
the name of the shipper, the point of shipment, the name of 
consignee, the destination, the marks, and the weight and 
freight charges on each consignment carried over the road. 
This way bill he scrutinizes carefully, and sees that the charges 
are in accordance with the rates announced by the general 
freight agent. If they are found correct he makes from them 
numerous records, crediting agents or connecting railroads, 
and charging others. The ticket agents send him either daily, 
weekly, or monthly reports of their sales, which are checked 
with the tickets forwarded to him by conductors when taken 
up on trains. 

The operating department is one of the most important on 
a railroad, as the success of the whole depends on its efficiency. 
The general superintendent is assisted by a superintendent of 
roadway, a superintendent of machinery, and a superintendent 
of transportation. The superintendent of roadway has charge 
of all tracks, and usually all bridges and buildings pertaining 
to the track department; although some roads provide a sepa- 
rate officer who looks after bridges alone. The superintendent 
of roadway is assisted by road masters who have charge of 
divisions, varying according to physical features of the track. 
These road masters direct all work performed on their divisions 
by section foremen and track men. The superintendent of 
machinery has charge of all locomotives and is responsible for 
the performance of proper service. He also has charge of 
enginemen, firemen, and machinists. 

The superintendent of transportation has charge of the 
movement of trains over the line, appoints conductors, brake- 


men, agents, and train dispatchers, distributes cars where they 
are needed, and is generally responsible for the safe and speedy 
movement of passengers and freight. He is assisted by train 
masters, whose duties vary on many lines, but they are gene- 
rally immediately under the direction of the superintendent of 
transportation. 

The traffic department is really the commercial department. 
It is divided between a general freight agent and a general pas- 
senger agent, both of whom report to and receive their instruc- 
tions from a traffic manager, or, where there is no traffic man 
ager, from the general manager. The general freight agent 
has charge of the fixing of rates for transportation of freight, 
and under his supervision soliciting agents and traveling agents 
watch the movement of traffic, and secure to the road such of 
it as can be controlled. All reclamations for loss, damage, or 
overcharge on freight while in transit are adjudged by him. 

The general passenger agent supervises the passenger traffic 
in the same manner that the general freight agent provides for 
the freight business, it being his duty to see that his railroad is 
properly and sufficiently advertised; that it is represented im- 
partially in the ticket offices of all connecting lines, and to 
supervise the printing and supplying of such tickets to’ the 
agents of his line as the needs of his patrons demand. These 
offtcers of the freight and passenger departments have their 
hands full, as do all others in charge of departments. 

There is a chief clerk who is supposed to do a little of every- 
thing from answering the telephone to discussing a knotty 
problem of policy toward some refractory competitor or con- 
nection with his superior, so as to carry out that gentleman’s 
ideas. 

As a rule the heads of departments are young men, and the 
demands on the brains and strength of these officers are so 
severe that they seldom die in the service from old age. They 
are well though not extravagantly paid, the salary varying 
according to the size of the road. The clerks in the depart- 
ments are usually men of ability, and are generally well in- 
formed. Each is fitted by natural talents, experience, and 
education for some particular kind of work, and is not sup- 
posed to know much of the duties performed by other men.” 


RAILWAY PRESIDENTS. 


Nees in the scope of the labors actually performed 

by the railway presidents of the United States have been 
accompanied with and perhaps parily caused by noticeable 
differences in their individual characters, acquirements, and 
antecedents. Generally speaking, in recent years, the tendency 
has been strongly towards a requirement that they should pos- 
sess an extensive railway experience. In different instances 
it was acquired in various branches of railway affairs, the pre- 
liminary labors being either in legal, financial, engineering, 
constructing, or operating departments. A considerable num- 
ber of presidents have been chosen chiefly on account of the 
favorable influence they could presumably exercise either in 
commercial, banking, or investing circles, with little regard to 
their actual knowledge of the complicated details of railway 
movements. Others have virtually elected themselves by their 
control of stock or influence with stockholders. Others have 
been selected as presidents solely on account of skill displayed 
in the management of one or more branches of practical 
railway affairs, and possession of recognized executive ability. 

The office is one of great importance, and the stockholders 
of different companies have acted in some instances on the 
theory that they neither desired nor expected the president to 
be the active head of all departments, looking to him chiefly 
as a financial leader, while in other cases presidents have been 
chosen in the expectation that they would exercise intelligent 
supervision over all classes of operations. In the one case, the 
instincts of a thoroughly trained railroad man are likely to 
exercise @ controlling influence, and in the other, such pre- 


dominance is not equally probable. Good and bad results 
have been attained under the administration of presidents with 
each important class of antecedents. But extensive experi- 
ence has strengthened the belief that the chances of success 
are improved by the selection of men who possess in a high 
degree recognized forms of railway ability and experience. 
Shrewd observers, noted for their familiarity with the inside 
workings of railway organizations, think the practical course 
pursued by presidents is often influenced greatly by their ante- 
cedent training, sometimes to an injurious extent, and that 
this is one of the tendencies that should be guarded against by 
boards of directors or other influences. This theory is to the 
effect that the special training in financial, engineering, or ope- 
rating departments may create a proclivity to display too great 
an interest in the department of which most is known, and too 
little in other departments. 

Whatever the antecedent training or acquirements of a rail- 
way president may be, he can usually, if he chooses, exercise a 
positive influence over all the affairs of his own company, and 
materially affect sundry other companies with which it con- 
nects or competes, so that his characteristics may be a matter 
of considerable consequence. For these and other reasons 
there is, perhaps, no single class of men who have left a deeper 
impress upon the transportation systems of the United States 
than railway presidents. Their personal convictions, exertions 
alliances, and antagonisms have exerted an important influence 
in creating the existing condition of affairs. 

Like other rulers they have differed in conceptions of duty. 
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One of the most important of such differences is the extent to 
which freedom of action by their principal assistants in com- 
paratively trivial affairs is permitted. The division superin- 
tendent of an important railway was invited by the corre- 
sponding official on a connecting line to visit him and pass 
over a portion of the road under his superintendence for the 
purpose of comparing views in regard to sundry roadway im- 
provements. The reply was: “I will be glad to do so, if the 
president of the road will grant me permission.” Then this 
colloquy occurred: “Must you ask him?” “Certainly; I 
would incur risk of dismissal if I did not. Wouldn’t you, have 
to get permission to go over my line with me?” “Gracious, 
no, my only danger would come from asking my president for 
it; he would think that if I hadn’t sense enough to decide such 
a matter for myself, it might soon be necessary to look out for 
my successor.” This incident illustrates differences in systems 
of management, the leading idea in one case being to give 
ample freedom in details to subordinates, but to hold them 
strictly responsible for results; while in the other case the 
weight of responsibility is substantially thrust upon the presi- 
dent, as his explicit permission is required for trifling, as well 
as important innovations, and a large portion of his time is 
consumed in attempts to decide sundry questions which he can 
scarcely be expected to understand as well as some of his sub- 
ordinates. 

Extraordinary emergencies occasionally arise in railway affairs 
which can best be met by wise and efficient action on the part 
of the president, and some of the most creditable and remark- 
able of the labors of such officials have been in connection 
with such exigencies, on account of their possession of great 
executive talent. If it is combined with power to reach wise 
conclusions, or ability to obtain such information and advice 
as are useful aids in forming a correct judgment, on critical or 
doubtful questions, the results are usually satisfactory. 

It is supposed, in some quarters, that the general workings 
of American railway organizations centralize power to too great 
an extent. H.S. Haines, in discussing this subject, says: “The 
tendency is toward the concentration of authority in one man. 
The effect is a sort of congestion at the periphery, of which he 
is the centre. Everything in the direction of progress and 
reform must be initiated by the head of the management. 
The motion in that direction is not uniform; it is spasmodic. 
Men ordinarily move in grooves—in the line of least resistance. 
Perhaps it is as well that they do. Those who have to manage 
them have only to prepare the grooves, and they can then 
know where to find those whose duty it is to move in them. 
But there may be too much of this. It is not well for all but 
one man in an organization to be kept in grooves. It is not 
well for the heads of departments to be confined to registering 
and executing the edicts of the responsible manager of the rail- 
road property. If this course be pursued, then the official head 
will be taxed beyond his individual capacity, and the machine 
will not be at its maximum state of efficiency. The 
principal part which the head of a great system should retain 
for himself is not the originating of ideas nor the institution of 
reforms, but the co-ordination of the efforts of those who are 
responsible to him, so that ‘all may be parts of one resplendent 
whole.’” 

These remarks were made in connection with the advocacy 
of an advisory board to the general manager, providing for a 
free expression of the views of minor officials, but they may 
also be applicable, in some instances, to presidents when they 
are the real heads of great systems. Whatever may be the 
nature of the details of organization, the central power should 
not be overburdened with routine daily labors, and all con- 
cerned should heed the warnings given by premature deaths 
of prominent overworked railway officials. The machine 
should be so arranged that, like the government of the United 


States, it would be capable of running itself during the tem: 
porary absence of any of its managers. 

Leading traits of distinguished dead railway presidents are 
briefly described in the following extracts from sketches of their 
careers:— 

Of John W. Garrett it was said that “the principles which 
he laid down for the management of the road were strict 
economy in the working of the line, no sinecures, close atten- 
tion to the purchasing department, intelligence and invention 
in the machinery, prompt payments to all having transactions 
with the company, and, in short, a practical transfer of the 
system of a merchant’s counting room to the office of the rail- 
way president, He resolved to examine every subject and 
account in person.” 

Of William H. Vanderbilt it was reported that one of his 
striking characteristics “was his willingness to receive candid 
opinions from his advisers. He often said that he had the 
greatest difficulty in obtaining the views of his friends and 
business associates, many of whom followed the policy of 
watching him closely to see if they could catch from the ex- 
pression of his face the drift of his mind, and then would go 
with it. He would often say, ‘I know perfectly well that I 
have not got all the knowledge needed in deciding many im- 
portant questions, and even when I have it, my judgment is 
not infallible. I know that I don’t like to be crossed, and that 
sometimes I am irritable—I can’t help that—but when I ask a 
man for his opinion I want it, and not what he thinks will 
coincide with my views.’ ” 

One of the sketches of Commodore Vanderbilt stated that his 
policy in reference “to his railroad property was: 1. To get 
full control of the road. 2. Improve it in every possible way, 
and put it under first-class management. 8. Make it a paying 
institution.” 

Sketches of Thomas A. Scott deservedly give him great 
credit for extraordinary executive ability, and one writer states 
that his “peculiar strength in all emergencies lay in the rapid- 
ity with which he reached a conclusion. Hardly would a case 
be stated but his reply was ready, and so accurate was his 
judgment and intuitive his perception that he rarely erred. 
Work thus became easy to him, and problems that perplexed 
others were as playthings to his trained powers. He thus 
transacted an almost incredible amount of business with per- 
fect ease, and when worn out he had the rare faculty of drop- 
ping asleep instantly and snatching the needed rest with the 
minimum loss of time.” 

An appreciative sketch of J. Edgar Thomson says that notice- 
able traits in his “character were reticence and taciturnity. 
Devoting all his life and his great natural abilities to the 
cultivation of one set of ideas, his accumulation of professional 
information was enormous. This vast knowledge made him 
exceedingly cautious and careful,—conservative in his ideas 
and generally slow to execute. But when his conclusions were 
reached, and the emergency required it, he became grandly 
enterprising, and permitted no obstacle to stand in the way of 
success. His thoughts and opinions were rarely made known, 
while he displayed infinite patience in listening to the views, 
desires, hopes, fears, and plans of others. Actions spoke for him 
—not words. He absorbed the knowledge of others, weighed, 
considered, and digested it thoroughly, and reached conclusions 
by cool, methodical reasoning. When convinced, he knew no 
hesitancy or doubt. The determination was as fixed as the 
laws of nature, and success appeared to come as a result of his 
faith. His conception of the future of American railroads 
seems now almost supernatural. For twenty years he marked 
out and reiterated in his annual reports the plan of the Penn- 
sylvania Railroad Company, and he never deviated from that 
plan,—pursuing it persistently, patiently, and faithfully, until 
it was fully accomplished.” 
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BOARDS OF DIRECTORS. 


VERY railway company has a board of directors or a board 
of managers. The latter title is adopted in few instances. 
It perhaps represents more correctly than the former the func- 
tions theoretically exercised, as they include action on every 
important new proceeding; the declaration of dividends; the 
issue of new securities; either the appointment of important 
officials, including the president, or the ratification of im- 
portant appointments made by the president or other high 
officials; the construction of new lines, or other works of con- 
sequence. Their nominal position is somewhat analogous to 
that of a legislative body of a political government, as they are 
always elected by the shareholders, and are supposed to act as 
their immediate representatives, while the work of the railway 
is performed or supervised by officials and employés of many 
grades. The extent to which boards of directors or managers 
do manage railway operations or control the policy and move- 
ments of great lines, varies materially. The actual state of 
affairs differs widely in different companies. In some quarters 
there has been a strong tendency to dwarf the real powers and 
diminish the actual labors of directors, while in other instances 
the opposite tendency has prevailed. Much depends upon the 
character of the men who hold the respective positions, and the 
extent to which they are interested, pecuniarily or otherwise, 
in the enormous labors performed and intricate questions de- 
manding solution. Developments from time to time show that 
there are some boards of directors powerful enough to enforce 
a change of presidents and other officials, and that, on the 
other hand, there are some presidents who can make im- 
portant changes in their boards when they wish to do so. The 
real ruling power is in the hands of those who control the 
majority of the stock at the annual elections, and such control 
usually carries with it ability to determine questions relating 
to the quarters in which authority is vested. Struggles involv- 
ing vital issues on this subject are not common, but they are 
sufficiently numerous to admonish all concerned of the possi- 
bility of other contests, and to remind shareholders of their 
possession of legal rights which are sometimes not wisely exer- 
cised. It is generally considered desirable by the parties deeply 
interested in the affairs of each company, of all shades of opin- 
ion on particular issues, to avoid acrimonious public contests, 
and for this and other reasons railway elections usually, but 
not invariably, result in “the re-election of the old board” 
until the death of one or more of its members necessitates a 
change. 

The great magnitude of some of the existing railway systems 
has rendered it impossible that the members of boards could 
be personally and continuously familiar with the districts 
traversed, and in a number of cases the residences of a large 
proportion of directors of companies are in financial centres, 
where new supplies of capital are obtained, distant from any 
part of their lines, Close supervision of active operations must, 
therefore, in such cases be intrusted to officials in immediate 
charge, and it is a reasonable assumption that among the great 
lines of this country the progress of development has been 
towards an increase of the duties, powers, and responsibilities 
of the trained railway officials except in matters that are strictly 
of a financial nature, and even in them on some lines. 


ACCOUNTING AND’ TREASURY DEPARTMENTS. 


Of the total reported number of employés of all railway 
companies in the United States in 1880, 3,375, or nearly one per 
ceft., were designated general officers, and 8,655, or more than 
two per cent., were gencral office clerks. The labors of the 
latter are as necessary to the efficient performance of the duties 
of the directors and executive heads as the exertions of the 


clerks in the departments at Washington are to members of 
the Cabinet and President of the United States, An immense 


number of accounts of many descriptions must be revised, and 
conveniently arranged, or tabulated, so that statements and 
statistics throwing a flood of light on any important branch of 
road operations can be conveniently obtained, and checks 
established in reference to all classes of receipts and expend- 
itures. 

In improvement of methods and increase of available force 
for accomplishing such objects notable advances have occurred. 
Some of the large companies have auditors at the head of each 
of the three departments of freight receipts and disbursements, 
passenger receipts, and general disbursements; and each of 
these auditors requires a large number of assistants. A similar 
condition of things exists in reference to the operations of other 
classes of officials in general offices to such an extent that 'rail- 
way accounting has become one of the most important branches 
of railway service. 

Some roads classify their officials and assistants under five 
heads, one of which is the accounting department; others com- 
bine the accounting department with the treasury department; 
others intrust a large share of the duties belonging to an 
accounting department to officials under the direction of 
heads of an operating department. There may or may not be 
special causes for such diversities as exist. Some companies 
presumably attach more importance than others to a thorough 
discharge of various duties, and there are also great differences 
in the amount of labor to be performed of any kind by account- 
ing departments, arising from differences in volume of traffic. 
As railway operations expand, one of the directions in which 
a notable increase of checks becomes necessary is in reference 
to passenger fares. Originally there was no such thing as 
tickets, and the changes made from the starting point, at which 
numerous stations are established, where tickets can be pur- 
chased, are multitudinous. Under some of the most thorough 
of the modern systems the tickets are traced through all their 
ramifications, and safeguards are thus provided against pecula- 
tion on the part of conductors which were formerly unattain- 
able. In the single matter of preventing a railway company 
from being defrauded of portions of its revenue from passenger 
traffic great advances have been made in some instances, and 
the experience of a number of lines has shown the necessity of 
comprehensive action on this subject. Formerly railway com- 
panies were, in regard to passenger receipts, largely at the 
mercy of their conductors, and while many of them were and 
are honest men, there were some to whom the remarks are 
applicable which appeared a few years ago in the following 
sketch in the Indianapolis News:— 


RAILWAY CONDUCTORS. 


“The old-time railroad conductor, of which no pure type 
remains at this day, was one of the nabobs of the earth. To 
him life was a balmy, gentle summer’s day. His income was 
determined by the limit of his desire. He was one of those 
officials rarely to be met with who could find no legitimate 
complaint over the size of his earnings, inasmuch as he fixed 
them himself. Before tickets came into general use upon the 
railroads, all money of course passed through the conductor’s 
fingers. He was practically the railroad company so far as 
passenger receipts were concerned. He received the money, 
and no man knew how much he received. He declared divi- 
dends, large or small, and paid over the company’s per cent., 
and no one could say him nay. He was paid as a matter of 
formality, a certain salary. Just why this was done it is diffi- 
cult to see, unless it was designed by the company thus to 
make him think he was considered honest and flatter him 
thereby into a more favorable division of receipts. The old 
conductor grew rich, and retired to spend the remainder of his 
days in the enjoyment of his wealth. 

The ticket system was designed to cut off the conductor’s 
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a 
revenue and turn it into the treasury of the company. Its 
adoption was, perhaps, to a certain extent, successful. But 
while it did not leave the conductor so many opportunities to 
turn an honest penny, it made him more vigilant and greedy 
in regard to those opportunities that were left. Many men 
who travel regularly over certain lines establish an acquaint- 
ance with the conductors and discover their plan of operations. 
With such the conductors often divide the spoils by taking less 
than the regular fare, thus making it to the interest of such 
men not to purchase tickets. Instances of this method of 
mutual division and silence sometimes extend over many 
years. The conductor will pass through the train, greet the 
familiar acquaintance, while the f. a. drops, perhaps, half the 
regular fare into his hand, and it is sufficient. Once this 
arrangement begun, and the conductor, were he disposed to 
become honest, dares not do so. Usually with persons he does 
not know he will take out the book for registering fares, which 
he is required to carry, and, with a great show, seem to register 
a fare, though the paper over which his pencil seems to pass, 
may be innocent of blot or blemish. The conductors who are 
thus ‘crooked,’ running on the same road, will usually have an 
understanding with one another as to what percentage of 
money collected shall be retained. This is necessary in order 
that one man may not uniformly report larger receipts than 
others, and thus give the thing away. It is proverbial that if 
an honest conductor gets on a road where a majority or all of 
them are dishonest he will find his place very uncomfortable, 
and is likely to be the victim of some plot that will result in 
his discharge. Thus certain roads are known to have dis- 
honest conductors throughout, while on others all seem to be 
honest. An honest man going on the road where the con- 
ductors are generally dishonest often feels that he must do as 
they do as a matter of self-defence, and comes in time to look 
upon it as legitimate. 

Various devices are adopted by the railroads to prevent the 
conductors from stealing, but none as yet have been entirely 
successful, and if any man will offer one that will fill the bill 
the railroad companies will rise up and call him blessed. The 
plan of announcing that an extra per cent. would be charged 
passengers who failed to purchase tickets worked well enough 
with people who did not travel much, and did not know the 
wicked ways of the world, but it failed to reach the old hands, 
who knew the ropes. Spotters are sometimes employed, and 
certain roads seem to make it a rule to discharge their whole 
force of conductors every few months. Some roads now re- 
quire the conductor to give for every cash fare a receipt, which 
in printed terms informs the passenger that if all was not right 
he may secure such state of affairs by taking the trouble to 
address Mr. Soandso, the general passenger agent. He is re- 
quested to preserve this receipt. He generally throws it on 
the floor or out of the window.” 

While it would be unjust to accept as literally correct all the 
above statements, so far as they affect an entire class of men 
who embrace many worthy citizens among their number, the 
extract helps to indicate one of many directions in which a 
thorough system of accounting and ‘watchful supervision is 
necessary or desirable. 

Of railway conductors, as a class, including freight con- 
ductors, it should be remembered that they worthily fill im- 
portant and highly responsible positions, as they direct or 
control train movements, the other parties engaged in them 
being subject to their orders. 


STATION AGENTS. 


One of the most numerous classes of railway employés is 
station agents. It is necessary that all their operations should 
be carefully supervised, as they are the recipients of the prin- 
cipal portion of railway revenue. It occasionally, but rarely, 
happens that notices of defalcations of employés of this class 
are published. Ordinarily their receipts are forwarded and 
accounted for with commendable regularity. A considerable 
number of them receive large sums, but many others are 
located at such unimportant places that it is necessary, as a 
matter of economy, that they should perform a variety of 
duties to earn a living salary. The following picture of the 
day’s labors and annoyances of the latter class was drawn by 
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one of their number, in an article he contributed to the Bee 
Line Gazette a few years ago:— 

“Give us a chance to see what the small station agent has to 
say for himself. 

He gets up in the morning before daylight to attend to the 
local freight. When it comes along the freight is unloaded 
anywhere within a mile from the freight house, and the agent, 
who has nothing else to do, lugs it in alone. Then, perchance, 
there is a car to go, and then the train men dance, and say he 
has been holding that particular car for over a week, and swear 
they will get laid out if they take it. The local gone, and 
freight all in freight house, he goes home to breakfast in a 
tolerable state of humor. Returning to the station at 7 A. M., 
he finds several lady passengers waiting for the 9 o’clock train. 
No chance to sweep up and clean until that comes. Pretty 
soon they commence to bother him just as he is making out 
his reports, and he has to explain why children fifteen years of 
age cannot ride for half fare, or some such point. Before that 
is done with some one comes banging around for a box of 
freight, and will not be satisfied until the agent has shown him 
every box in the freight house, and has promised to telegraph 
and find out where his box is being held. He then returns to 
office, and the train dispatcher wants to know if he is laying 
off, and why don’t he answer his call. If he tries to explain, 
dispatcher thinks he is impudent, and says he will see the 
superintendent about it, and if the agent don’t try to explain, 
he will get reported for not doing so. Then, when dispatcher 
is sending special order, passenger comes to ticket window, and 
wants to know how soon the train will come, and if it is on 
time. At last, train is nearly due, when in comes a man who 
has five or ten dollars to send by express, and who, after spoil- 
ing three or four envelopes, finally gets one to suit him, and 
then wants agent to count money for him. He expects to 
send a barrel of potatoes to Michigan in the fall, and wants to 
know how much it will cost, and if the agent cannot get a 
lower rate if he ships three or four barrels. Then the train 
comes, and before he can get his baggage and express off and 
on the conductor and engineer are calling for their order, and 
he is rushed to the office to get it. 

The train gone, he commences to sweep out and clean up; 
no sooner has he finished sweeping three or four rooms and a 
long platform, than there are some cars to be moved; he gets 
his pinch bar and shoves and pinches for the next thirty min- 
utes, and finally gets back to office in time to find out that 
somebody has had a Western Union message and has been 
calling him all morning, and has requested the dispatcher to 
stir the agent up a little. The agent very likely feels stirred, 
but has to be resigned and quiet when told that a new man 
will take his place if he don’t stay in the office all day and 
attend to business better. Dinner time comes at all hours, 
and some times would not come at all if the agent did not 
steal off to dinner, snatch a bite and rush back just in time to 
have another racket from the dispatcher. If a freight train 
gets laid out twenty minutes at a small station, the conductor 
gets wild and swears at the agent for not getting special orders 
after the dispatcher has given him ‘9.’ He walks out of the 
office in disgust and gets as far as the freight house, when he 
finds something new. Some one has left a hay-rack full of 
household goods strewed all over the freight floor. Pretty soon 
another load comes, and finally, about dark, a lady comes 
round and wants her goods shipped by the first train. It is 
supper time. The passenger train is due in thirty minutes, 
He has to sell tickets, check baggage, get the United States 
mails, finish up his reports, and then go out in the freight 
house, and, after tugging and straining himself on cook stoves, 
bureaus, boxes and barrels and things of every description, 
loosely packed, poorly nailed, and liable to come apart at any 
time, he finds that he has thirty minutes left to eat his supper, 
bill the freight, make out the releases, and help the poor 
woman mark her goods and nail her boxes and barrels over. 
Then he gets his parting instructions to handle her goods very 
carefully and to tell the train men to do the same. Along 
comes the local two hours late, pitch dark and raining; the 
conductor sees the platform full of freight, and may be he is 
civil. Finally the freight is loaded and the cars all switched, 
and then he finds out that the dispatcher wanted to get the 
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train to the next station, but could not raise the small station 
agent. 

And so it goes day after day. Every one, from the head to 
the foot, has a pick at him, and even the brakemen swear if 
he is not on hand to open a switch every time a train wants to 
takeasiding. The ticket department isno better. It generally 
pays a small commission on ticket sales as part of agent’s salary. 
The men around the village, who do most of the traveling, want 
the agent to favor them in everything, and then they stand in 
with the conductor, and don’t need to buy tickets. I have a 
dozen people get on a train at one time, and may be I sold one 
25-cent ticket to the crowd. Some will not buy a ticket because 
the agent won’t trust them for it, and others think it very stylish 
to pay the money to the conductor. Excursions, fairs, circus, 
and such generally send the agent a complimentary ticket, but 
they know well that he can never get off to use it. He is 
penned up from daylight until 9 p. M., and liable to get called 
up at any hour during the night. Thus you have him—station 
agent, baggage master, ticket agent, freight agent, express agent, 
mail carrier, switchman, and, finally, operator. His salary runs 
from $40 to $50 per month, and he is expected to be always 
civil, obliging, accommodating, and ready to give way for a 
new man, if he calls for promotion, after working four or five 
years at such a place. If any one thinks it’s a picnic, I would 
advise him to try it for a short time.” 

THERE ARE NUMEROUS QUARTERS 
in which the protection of the rights and interests of a railway 
company, which can be derived from a thorough system of 
accounting, is highly useful and important. The sphere of 
operations extends over many fields, in which large outlays 
are made or large receipts obtained. Freight departments are 
more important, in the magnitude of total revenue and com- 


| plexity of details, than passenger departments. Nearly all the 


commercial products and much of the other movable property 
of the American people pass over railway lines, the actual value 
of the freight transported annually representing an aggregate 
of a number of billions of dollars, and as railway companies 
must strictly account for everything received, an immense 
amount of efficient clerical service, rendered in accordance 
with appropriate rules and regulations, is necessary. 

Aside from all such matters, the road itself must be operated 
at an enormous expense, and considerable statistical informa- 
tion, showing the exact nature and magnitude of the numerous 
labors performed, and the precise cost of movements, furnish 
the best attainable data relating to the degree of skill and 
economy exercised in each department and by each class of 
officials and employés. 

The treasury department proper of great lines, with heavy 
current receipts and expenses, and the duties it is frequently 
charged with in connection with the issue of new securities and 
the custody of stock transfer books, often has an immense 
amount of responsible labor to perform. In the case of com- 
panies where such duties are specially exacting and onerous 


it seems appropriate that they should be separated from the 
accounting departments. 

Other important general office duties relate to the keeping 
of records in connection with real estate purchased from time 
to time, the movements of cars, and sundry other affairs. It 
is stated of an old New Hampshire railroad report that it em- 
braced an enumeration of every tool owned by the company. 
This was going to a ridiculous length in one direction, but it 
was much better than to permit the wanton and injurious 
neglect of all such matters that has occurred in some other 


instances. 
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HE labors performed in general offices have an important 
relation to a large portion of the work connected with the 
traffic departments of railways, although much of their busi- 
ness is necessarily transacted at sundry points on or near por- 
tions of their lines, or at other places remote from the central 
office. 

The moving of all the freight and passengers that are now 
moved on American railways, with the degree of safety and 
certainty that has been attained, at the prevailing low rate of 
average charges, is the greatest task ever performed by any 
combination of agencies, and the traffic departments deserve a 
liberal share of the credit of the wonderful achievements that 
are constantly being repeated. 

The sphere of the operations of important lines is extensive. 
In addition to the work constantly progressing on their own 


roads, which requires watchful supervision, they are often’ 


obliged to pay much attention to matters that may affect their 
prosperity that are transpiring or may transpire at numerous 
distant traffic centres. In general terms it may be said that 
every important company has a business representative sta- 
tioned in or traveling through every region of the United 
States in which a considerable amount of traffic might be 
diverted to or from its lines. It was not by accident or neglect 
of any available method for attracting freight or passengers 
that the present routes of through business were established; 
and competition is at all times sufficiently active to render con- 
tinuous efforts necessary to retain or increase the portion or 
percentage of traffic that is perpetually being contended for by 
rival organizations. 

So much importance is attached to business originating off 
the lines operated that a number of companies extensively ad- 
vertise lists of agents engaged in soliciting or directing it who 
are located in or traveling through widely-distant regions. 
One prominent road classifies its general and traveling agents 
under four heads, viz.: passenger and freight, embracing gene- 


ral agents and commercial agents; passenger, embracing a 
traffic agent, a number of traveling passenger agents, passenger 
agents whose fields of operation extend over large designated 
sections of the country, and district passenger agents; freight, 
embracing general agents for particular sections, commercial 
agents, a contracting agent, live stock agents, and numerous 
traveling agents; emigration, embracing a commercial and 
traveling emigration agent, and traveling emigration agents. 

Other companies which do not extensively advertise lists of 
agents or business representatives in service at points distant 
from their lines nevertheless employ them presumably to the 
extent to which their services are considered advantageous. 

Details of all extensive traffic departments are under the 
direction of two general heads, one being designated the gen- 
eral passenger and ticket agent, or general passenger agent, 
and the other the gefieral freight agent, or general freight 
traffic agent. Some important companies have an officer who 
presumably outranks those named above, styled a general 
traffic manager, or a traffic manager, or a freight traffic man- 
ager, and some of the companies on which the amount of 
business is not specially extensive have an official designated 
traffic manager, or general freight and passenger agent, who 
has immediate charge of both branches of the traffic depart- 
ment. On the large systems each of the two great divisions of 
railway traffic has several important officials, whose head- 
quarters are usually in the general office or in the city in which 
it is located, including an assistant general passenger and ticket 
agent, or assistant general passenger agent, and general bag- 
gage agent, in the passenger department, and one or more 
prominent assistants to the general freight agent. 

The division of traffic into the two classes of passenger and 
freight business runs throughout sundry ramifications of rail- 
way affairs, as it is not only requisite that two classes of officials 
should be employed, but that different classes of cars should 
be used, and in modern practice there are usually two classes 


flat Car, with Stakes. 


Hopper-bottom Gondola Car. 


ROMS pore Coal Car. 


Tank Car or Ott Car. 


VARIOUS STYLES OF FREIGHT CARS. 
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of locomotives, enginemen, and brakemen. Endeavors are also 
made to apportion operating expenses, including the cost of 
maintenance of way, as closely as possible between the outlays 
required to transport passengers on the one hand, and freight 
on the other. 

The traffic of large systems might also be divided into two 
other classes, one consisting of the business which apparently 
comes unsought, or without any special new efforts being made 
to attract or secure it except those arising from sufficient 
accommodations and ordinary advertising, and the other con- 
sisting of business obtained in sharp competition with rival 
lines, or by offering special inducements for the temporary or 
permanent increase of local passenger or freight movements. 

Much has been done and is constantly being done in all 
these directions. Many of these labors were wise and judicious; 
some of them were unwise and injudicious, and any general 
remark that might be hazarded on this subject should perhaps 
be to the effect that efforts to develop local traffic have more 
frequently fallen short of a proper standard than efforts to 
secure a share of competitive traffic. The home market is apt 
to be the best market for railways as well as other producers. 
It is doubtful if any American railway company has ever en- 
joyed a large measure of continuous prosperity which did not 
develop or serve extensive interests located along its lines or 
at its terminal points, and it is certain that much money has 
been lost in carrying competitive traffic at unremunerative 
rates. At the same time, first-class local service can scarcely 
be rendered to all the inhabitants of regions traversed by 
lengthy lines unless they are thoroughly equipped for and 
engaged in competitive traffic, because it is generally neces- 
sary that a number of important local industries and interests 
should have at least equal chances with the producers of com- 
peting regions. For these and other reasons the ideal man- 
agement of the traffic departments of great railways involves 
the solution of some of the most complicated problems that 
ever puzzled mankind, and their intricacies have been greatly 
increased by the pressure of competition, harassing legislation, 
and sharp transitions from booming eras to periods of indus- 
trial and commercial depression. 

There are presumably important variations in the actual 
amount of power exercised by traffic managers, general pas- 
senger agents, and general freight agents, but all such offi- 
cials usually have a large amount of business to direct. An 
indication of its magnitude is furnished by the following state- 
ment made in the St. Louis Globe-Democrat, shortly after the 
strike of 1885, on the Missouri Pacific system: ‘“ Very few peo- 
ple have any conception of the vast amount of correspondence 
which comes into the various traffic departments of a railroad. 
When the late strike was inaugurated on the south-western 
system, it was thought advisable to keep an accurate record of 
the number of letters received each day at the general passen- 
ger and ticket office at St. Louis, in order to determine what 
effect, if any, the strike had on the passenger business. Com- 
mencing with the 9th of March and ending with April 9th, 
there were received through the general post office 3,908 letters, 
and by train mail 10,939, an average of 580 per day, not in- 
cluding Sundays. From April 10th to May 10th, the general 
post office delivered 3,896 letters, and the train mail amounted 
to 10,828 letters, a daily average, excluding Sundays, of 566. 
This does not include telegrams, newspapers, or pamphlets and 
advertising matter. When it is remembered that this only 
covers the letters received by one department, and that it takes 
two clerks several hours each day to open and distribute the 
mail, some idea of the vast machinery it requires to manage 
and operate 5,000 miles of railway can be formed. A few years 
ago, before the organization of so many pools and traffic asso- 
ciations, and when the railway systems of the country were 
comparatively small, the correspondence of passenger and 
freight departments was easy to handle, as it was not a general 
rule to keep copies of all letters and telegrams sent out, but to 
trust more to memory. In many cases ordinary requests for 
rates or information were answered by simply turning down 
one corner of the letter, making the proper notation in pencil 
thereon, and returning it to the sender. That is all changed 
now, and a railroad official who would send out rates or in- 
formation without carefully keeping a letter-press copy of the 
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same would be apt to find himself in a disagreeable predica- 
ment before some pool commissioner, state railroad commis- 
sioner, or other association arbitrator.” 

Vivid pictures have been drawn of the character of the labors 
performed by general freight agents. If they were confined to 
the arrangement and printing of tariffs, and the supervision of 
details relating to current transactions, they would be suffi- 
ciently onerous. But numerous complicated questions affecting 
relations with connecting or rival lines frequently demand 
much attention, and agents are obliged to act promptly on an 
immense number of applications for special rates, or particular 
concessions, which are pressed with all the earnestness and 
artfulness that energetic business men can employ. Much has 
been said of the unscrupulousness of corporations, but if the 
other side of the story representing the nature of the demands 
made by individuals and communities could be fully presented, 
it might lead to the conclusion that there is a greater necessity 
for protecting railway corporations against ruinous aggressions, 
than for exceptional legislation to protect the public against 
“unjust discrimination.” 

The general passenger agent also has many applications to 
consider and dispose of, such as letters asking for special rates 
for excursionists of all classes, who wish to go to numerous 
places, and to travel for less than the regular rates on sundry 
occasions. The routine duties are highly important, and it 
frequently requires a considerable amount of wisdom and prac- 
tical knowledge to decide doubtful questions, and to enable a 
company to fully improve its opportunities without being sub- 
jected to unnecessary expense. 

One of the departments connected with passenger traffic, the 
handling of baggage, has been systematized on American rail- 
ways to an extent that renders the facilities afforded for its safe 
keeping and delivery far superior to the arrangements of for- 
eign roads, and this creditable result has only been attained by 
an immense amount of careful attention, watchful supervision, 
and clerical Jabor. 


BAGGAGE HANDLERS—THE CHECKING SYSTEM. 


The following sketch of some of the labors of baggage hand- 
lers and of the checking system is condensed from a descrip- 
tion which appeared in the Philadeiphia Times:— 

“Standing in a railroad centre, where steaming engines rush 
into the station with trembling haste, one may observe the 
trunk smasher at his work, and stand in wonderment that he 
executes his task so skillfully, and yet with such little damage. 
A breathless span of time is allotted him to hand down his pile 
of trunks, and to the minute the work is done. All around 
him is the roar of a shifting, steaming world, embarking and 
disembarking in exciting speed, and the only man that stands 
cool at his place in the midst of this seething Babylon is the 
expert baggage master. 

To bea trunk handler one must be an expert. None but 
men of peculiar fitness are stationed at the great railroad ex- 
changes. A greenhorn can at once be tetected. He tackles 
a trunk with bungling awkwardness, he rolls it with puffing 
labor, falls over it, and tilts and drops it a score of times. To 
watch an expert unloading a train you will observe how his 
one hand rests upon one corner and the other upon the side. 
He lands the trunk upon the floor, never upon any corner, 
always on the full end. The corner is the wrecking point even 
of an iron-clad. He most dexterously hurries it to one side 
with the ease of a toy, and hurls another after it with the grace 
and pose of a ball player. He always prefers a large trunk to 
a small one; it is better to handle. The wrecking is never done 
by an expert who handles hundreds of trunks at the great con- 
fluences of railroads. It is done by the small fries of the least 
work, and particularly by the inexperienced hands of road 
expresses. 

A baggage master is alert and very jealous of his record. He 
makes no claim to the title of ‘trunk smasher,’ he rather re- 
pudiates it as aslur on his calling. Besides every damage is 
chalked against him, and a second default jeopardizes his 
position. 

He decidedly is king among checks. They are mysterious 
hieroglyphics, those brass plates as they hang dangling by 
leathern thongs in his office. They are mute intelligences that 
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will cling to the handle of any pretentious trunk and chaperon 
him to the end of the nation with unerring precision of the 
way and through intricate manceuverings of exchanges. There 
is the ‘shell check,’ that will safely steer the luggage as far as 
the Vandalia line goes—to Indianapolis. Then the ‘joint 
checks,’ that vacillate between the Pennsylvania and the New 
York, West Shore and Buffalo railroads. The ‘reversible 
check’ is a curiosity. It takes baggage out to a certain desti- 
nation, reverses, and takes it back again. The ‘local check’ is 
used on any road the given company operates, and guides its 
charge with triplicates. The most universally used check is 
the ‘Thomas holder.’ It goes over the Philadelphia and Read- 
ing Railroad, and is a favorite of steamboats. There are checks 
of all shapes—round, square, oval, and even of Maltese-cross 
cut. They are sober facts in trunk travel, and so must the 
checking master be. When the tide of an excited multitude 
is upon him, bellowing and rushing around his unguarded 
post, he must be cool and make no mistakes. It often so hap- 
pens that he must lead some flurried traveler to his sober 


senses or half-guess what in his nervous excitement he desires. 
That a trunk breaks is often the fault of the trunk itself. It is 
packed to an explosion and is not strapped. Thata trunk is 
lost is rather the fault of the excited traveler, who is indefinite 
in his destination or who may jostle his goods to the wrong 
order. The baggage master is pains-taking—he checks for 
records of goods at both ends and keeps an account in his own 
office. If a trunk is lost the ‘tracer’ is sent out. It may bea 
chase of weeks until the stray goods are ferreted out. It isa 
piece of detective work and admits of skill and natural shrewd- 
ness, this hunting after a trunk that has lost its bearings. 

The baggage master politely checks your trunk and says 
nothing unless it be overweight. He will allow you 150 pounds 
for a full ticket and 75 pounds for a half ticket. It is simply 
20 cents per hundred pounds in excess to a given distance. If 
you quietly pay you will save yourself unnecessary dispute. 
The trunk smasher has his rights, and if you observe him at 
his work of tossing trunks.you must admit that he makes good 


use of them.” 
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ee important railway has a general counsel, general 
solicitor, general attorney, or solicitor, who usually has 
talented assistants in the central office, and a corps of leading 
lawyers, residing in the districts traversed, regularly engaged 
to conduct such cases as may require attention in sundry 
courts. Various roads respectively designate the central legal 
officials as general counsel, general solicitor, and assistant 
general solicitors; general solicitor and an assistant general 
solicitor; general counsel and assistant general counsel; general 
solicitor and chief counsel; general counsel; solicitor; general 
attorney; general counsel and general attorney; general counsel 
and counsel; chief attorney; general counsel; a general attor- 
ney for each of several important districts; a general claim 
agent and assistant general claim agent. 

Whatever may be the special titles or plan of organization 
adopted, there is comparatively little difference in the leading 
characteristics of several classes of important legal labors that 
must be performed, although the variations in their details are 
as numerous as the complexities of financial management, the 
scope of corporate ambition, the vagaries of legislative railway 
reformers, the conflicts of railway laws, the perversities of 
juries, and the extortionate fancies of men who claim damages 
for loss of real or personal property, or physical injuries. 

The leading counsel acts as the adviser of the president and 
board of directors in important matters that demand considera- 
tion, and gives judicious opinions in reference to the bearing 
of laws and decisions upon such schemes as may be proposed, 
or work that may be progressing, or means for obtaining 
financial aid, such as a new mortgage, &c. He is also gen- 
erally expected to advocate the interests of the company in 
prominent cases that are to be argued before the higher courts, 
to draw up important contracts or other papers, and to ap- 
pear as a defender of railway rights before legislative or con- 
gressional committees when specially dangerous new aggres- 
sions are under consideration. 

These classes of duties are to a considerable extent distinct 
from an immense mass of current business arising from claims 
of various descriptions, such as those based on land damages; 
the destruction of live stock; the burning of buildings, fences, 
or crops by fires caused by the sparks of a locomotive; the in- 
fliction of injuries upon individuals at grade crossings or other 
points on railway lines; the loss of baggage or portions of freight 
shipped; personal injuries inflicted on employ és or passengers 
by railway accidents; and sundry other incidents, 

To decide what the laws bearing on certain classes of railway 
operations really are is often a difficult task, on account of the 


multiplicity of loosely-worded statutes and conflicting judicial 
opinions, And when the laws are known or fixed, the facts in- 


volved in particular cases are distorted to an extent that would 
be ruinous to struggling companies if they were not defended by 
able counsel. There is little doubt that gross injustice is fre- 
quently submitted to because such submission involves less 
loss than trials controlled by what Marshall M. Kirkman styles 
“an unwritten law of the land that leads the juryman to cast 
his verdict for his neighbor whenever a conflict occurs between 
him and a railway company.” 

There has been a material change in the policy pursued by 
some important corporations within a comparatively recent 
period. For stubborn resistance to nearly all classes of claims, 
an earnest desire to promptly meet and pay without litigation 
all reasonably just demands has been substituted. There is 
little doubt that the latter course is commendable, and that the 
interests of powerful companies are promoted by the manifesta- 
tion of a desire to deal justly with real sufferers, combined with 
a firm resistance to fraudulent claims and determined efforts 
to prevent the establishment of legal principles or precedents 
that would be specially damaging to railway interests. One of 
the features of railway organization which is gaining import- 
ance is the departments specially charged with duties con- 
nected with claims, some of the agents being styled general 
claim agents, and others freight claim agents. The extent to 
which they are closely connected with legal departments pre- 
sumably varies in different corporations. 

The current proceedings in many of the courts of the country 
show that a large portion of their time is occupied with the 
consideration of suits in which railway companies are defend- 
ants, and it is not uncommon for one company to be indulging 
in the luxury of litigation against another. Scarcely a week 
passes that a peculiarly outrageous verdict or decision is not 
rendered in some locality, and the aggregate amount of in- 
justice inflicted in this way, and in the passage of unjust laws 
by legislative bodies, or the issue of unjust edicts by railway 
commissions, probably exceeds the amount of legalized in- 
justice inflicted upon all other American interests. 

Despite zealous efforts to adjust disputes amicably, and to 
promptly pay every description of just claims, an immense 
amount of railway litigation is usually progressing. The gen- 
eral counsel of an important road, who was noted for his 
anxiety to avoid appeals to the courts as far as possible, stated 
before a legislative committee that within a year nearly four 
hundred suits had been brought against the company he rep- 
resented, and that about nineteen hundred suits in which it 
was concerned were then pending, many of the latter being 
old cases. 

The services of sagacious counsel are necessary in each stage 
of development of a railway, from the initiatory steps, in which 
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papers must be drawn up, or arguments made to secure a charter 
or obtain a right of way, through all grades of legislative and 
popular friendship or hostility, up to and through the period 
when the volume of daily traffic has gained stupendous pro- 
portions, and incidentally furnished the basis for legal entangle- 
ments of corresponding variety and magnitude. Every step of 
railway progress is paved with lawsuits and requirements of 
law-makers. 

The nature of the changes of popular proclivities, which fre- 
quently bring with them corresponding variations in the 
specially pressing duties of legal departments, are forcibly de- 
scribed in the following article, written a few years ago, which, 
although it is peculiarly applicable to the lines running through 
new agricultural regions, depicts manifestations in nearly all 
localities:— 


THREE EPOCHS OF RAILROADS, 


“The first is the formation epoch. The people of a section 
want a railroad. Everybody wants it. There is no division of 
sentiment. Public meetings are held, and the enthusiasm is 
only surpassed by the unanimity-of sentiment. Every variety 
of local aid is voted, and the right of way is freely given. No 
sacrifice is considered too great; eternal frienship is pledged to 
its interests; the company, the corporation, the monopoly, is 
regarded as an unseen but benignant power. 

The second epoch is like the first. It is the construction 
epoch. The road is being built. Town sites are selected. 
Country villages bristle with activity and life. The whole 
country shows signs of prosperity. Money is paid out in every 
direction for labor, teams, provisions, supplies, ties, everything 
which enters into the construction of the road. Especially the 
price of land advances. Farms increase 40, 50, 500 per cent. 
in value. Farmers put in big crops, as they will find a market 
at theirdoors. Theroad isatlength completed. The rejoicing 
is general. The first train is welcomed as an army of deliver- 
ance by a people in bondage. Everybody feels good. It is true 
also that everybody’s expectations have been realized. All the 
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advantages of the railroad are appreciated and its value ad- 
mitted. 

The third epoch then slowly emerges. Its early progress is 
slow; it then approaches with accelerated speed. The public 
learns that the road is not run for its exclusive benefit, but 
that the company also expects to make some money out of it. 
The discovery is made that the railroad is not a purely philan- 
thropic enterprise. The boundless benefits, including increased 
values, steady markets, means of rapid communication, the 
prosperity of the country, have become seasoned and thread- 
bare facts; they have lost their novelty; they are old; they seem 
as if they had always been, like the beauties of nature. 

Then a hostile feeling arises. People who had formerly rid- 
den by stage coach at the rate of 60 miles a day, and paid from 
6 to 10 cents a mile, complain that the railroads, which run 
600 miles in 24 hours, do not make fast enough time, and that 
4 cents a mile is extortion. Those who used to draw wheat 40 
miles to market, and sell it for 50 cents a bushel, complain of 
the cost of transportation, though they sell their wheat for one 
dollar a bushel at a distance of 40 rods from their granaries. 
Complaint is made that railroad officers give free passes and 
free rides, and everybody who cannot get one becomes an 
enemy of the road for that reason. In the end hostile orders 
are formed. The grangers arise in their wrathful might. De- 
structive legislation, like the Potter laws, is enacted. The 
public faith, guaranteed to the railroad in its inception, is 
broken; a blow is aimed at the general prosperity; credit is 
impaired; capital is scared, and withdraws its supplies from 
the channels of commerce and industry; disaster and collapse 
ensue; the railroad company goes into bankruptcy, and the 
property into the hands of a receiver, and the paralysis of 
hard times settles down upon every enterprise of trade, of 
labor, and investment. 

This is not a fancy sketch. It is drawn on the hard lines of 
facts and experience. It has lessons also which may well ‘be 


heeded and be a guide for the future.’” 
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HERE are considerable variations in the details of railway 
organizations when the scope of their operations is sub- 
stantially similar; and other changes result from differences in 
labors performed. One of the most important of the latter 
class arises from the establishment of construction depart- 
ments by some companies which are generally building new 
lines of varying length, or erecting new bridges, stations, and 
terminal facilities, or improving their roads to a notable extent 
by adding new tracks or straightening old ones. When the 
amount of new construction and improvements is particularly 
large the duties and responsibilities of this department are 
specially onerous, and much may depend upon its discretion 
and efficiency. A large proportion of the railway building of 
recent years was conducted under the direction of established 
lines, and urgent necessities for extensive improvements of 
old roads were developed. But the creation of construction 
departments is an exceptional proceeding; and they are a dis- 
tinct feature in only asmall minority of the existing compa- 
nies. Even in some cases in which a considerable amount of 
new work is progressing it is under the general charge of 
officers identified with the operating departments. 

There are differences of considerable magnitude in the spirit 
that prevails on different lines, which grow out of the relative 
degree of importance attached to the temporary or protracted 
attainment of satisfactory financial results, at the risk of a 
serious deterioration in condition of road-bed or rolling stock. 
Where the best intentions prevail it is often found exceedingly 
difficult, if not impossible, to subdivide the gross amounts avail- 
able for current expenditures, so as to make due provision for 


all important requirements, and to prevent a relative excess of 
outlays in some quarters and damaging deficiencies in others. 


Useful plans for avoiding such discrepancies by a thorough 
interchange of opinion and discussion among operating officers 
have been devised. 

All large companies have a chief engineer, whose duties vary 
materially with the magnitude of improvements and exten- 
sions, but he is frequently subject to the directions of the head 
of the operating department, and in a few companies acts in 
that capacity, being at once the chief engineer and general 
superintendent. 

The current work of railways, aside from the direction of 
financial matters heretofore referred to, is performed by the 
operating department, and its head usually governs all classes 
of officials and employés engaged in active duties connected 
with the manufacture of transportation, whether they keep the 
permanent way in proper order, or participate in train move- 
ments, or aid in securing or giving due attention to freight or 
passenger traffic. a 

In ordinary dealings, as travelers and transporters, the gen- 
eral public rarely comes in direct contact with any class of 
employés who are not part of the operating department. These 
men and the property under their immediate charge are, for 
all practical purposes, apparently the railway. The other im- 
portant features of organization are unseen, notwithstanding 
the great extent to which their influence is or may be exercised, 
as a controlling power, and as a guardian of the capital which 
called the railway into existence, provides means for its im- 
provement, and asks, but often in vain, for a legitimate share 
of the profits of railway labors. 

The duties of operating departments steadily increase with 
the growth of traffic, the increase of the speed of fast trains, 
and of the number of trains run at varying degrees of speed. 
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On the early lines of this country, and on a considerable por- 
tion of the existing mileage on which the amount of business 
is only sufficient to need the movement of a few trains each 
way daily, the requirements are comparatively simple. But to 
portions of a number of American roads the following descrip- 
tion of leading features of an important English line is, with 
slight variations, substantially applicable: “The traffic consists 
of varying elements. There are express and mail passenger 
trains running at a speed of 45 miles an hour, and even more 
in some cases; others at a somewhat less speed; stopping trains, 
calling at every station, and running at a rate of from 20 to 25 
miles an hour; local suburban trains, running for short dis- 
tances at a fairly high rate of speed, chiefly for residential pur- 
poses; express goods trains between the larger towns, attaining 
a speed of 20 or 25 miles an hour; slow, stopping goods trains, 
for serving smaller towns and villages; and, finally, the heavy 
coal trains running out of the great colliery districts to every 
centre of population. All these trains, heavy and light, fast 
and slow, some stopping at the stations and others dashing 
through them at high rates of speed, have to be accommodated 
to a great extent upon the same line of rails, yet to keep their 
time and fulfill their appointed functions—and, briefly, this is 
the great problem which railway management has to solve. 
Such a service cannot be carried on under all circumstances— 
whether by night or day, in fogs, in snow storms, in wind or 
rain, and under all other adverse conditions—without entailing 
hardships and dangers upon the men engaged in the working.” 

Whether the amount of business is large or small, an 
effective organization must be maintained, men qualified to 
perform each of a number of distinct duties must be ever 
ready to discharge their allotted tasks faithfully and fear- 
lessly, and strict discipline must be maintained, especially 
among trainmen, and all other classes closely connected with 
train movements. It is as necessary in a railway working force 
as in an army that the men who undertake to do certain things 
should obey orders, and be held to a rigid responsibility. Care- 
lessness, inattention, neglect, or unskillful service are fruitful 
causes of the accidents that are painfully frequent, despite the 
best efforts to ward off dangers arising from delinquencies of 
employés; and in the absence of incessant efforts, by the ap- 
propriate officials, to compel due attention to proper rules, by 
reprimanding or punishing offenders by fines, penalties, tem- 
porary suspension from duty, reduction of rank or pay, or 
dismissal, the employés on some roads would become sadly 
demoralized. The art of managing men, so as to secure their 
hearty co-operation, or to extract from them the full measure 
of efficient service, and to so distribute the various elements of 
the working force as to render it available for appropriate pur- 
poses in the highest attainable degree, is an indispensable re- 
quisite in a successful general manager, general superintendent, 
or division superintendent. No other qualities he may possess 
would compensate for a material defect in this particular. 

The importance of this quality of being able to manage men 
effectively probably accounts for a considerable variety in the 
antecedents of those who have risen through subordinate grades 
to become division superintendents, and subsequently general 
superintendents or general managers. It is stated that in Eng- 
land it is no unusual thing for a station master, by reason of 
special aptitude, to rise to the position of division superin- 
tendent or even general manager. In this country notable 
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promotions have been more frequent among men who com- 
menced their railway labors in positions connected with en: 
gineering, train-movement, or telegraphic departments, and 
first gained considerable prominence as division superin- 
tendents. 

The unit of the operating department is a division. How- 
ever large a system or lengthy a line may be, it is formed of a 
number of divisions, each distinct in important respects from 
any other, and each having appurtenances similar to those 
possessed by others, however widely they may differ in detail. 
Each has its family of officials and employés, and usually its 
own shops for repairing cars and locomotives, and appliances 
for removing wrecks, and rendering damaged portions of the 
permanent way passable as quickly as possible after it has suf- 
fered exceptional injuries. In modern practice the persons 
employed on each division of important roads frequently in- 
clude skillful civil engineers, whose duties consist principally 
in supervising labors intended to keep the permanent way in 
proper order, as well as all the classes of active working rail- 
way forces needed to move trains. 

The list of employés connected with the transportation de- 
partment of an important road, as described in its published 
rules, include men designated as follows:— 

Enginemen, firemen, brakemen, passenger*conductors, pas- 
senger brakemen, freight conductors, freight brakemen. 

Train masters and assistants, depot masters, yard dispatchers, 
yard clerks, road firemen of engines. 

Station agents, telegraph operators, foremen of road repairs, 
switchmen, road and bridge watchmen, general baggage agent, 
station baggage agents, baggage masters, division operators, 
telegraph operators (under the direction of the division ope- 
rator), line repairmen, track repairmen. 

Master mechanics and foremen of machine and car shops, 
shop clerks, foreman of car inspectors, car inspectors, keepers 
of road and coal stations, supervisors, switchmen, switch watch- 
men, general foreman of maintenance-of-way mechanics, in- 
cluding carpenters, masons, and painters; road and bridge 
switchmen, night watchmen, switch tenders. 

The jurisdiction of the general manager usually extends over 
all the units of organization, somewhat in the manner in which 
the authority of a general extends over the regiments of a 
brigade, each of which has its distinct existence under the 
direction of a colonel and his subordinate officials. Details 
vary, but the characteristics of some organizations are repre- 
sented by the following statement of the officials of the several 
lines of the Plant system, who were organized as an advisory 
board of its general manager, viz.: Superintendents, assistant 
superintendents, chief or consulting engineers, comptrollers, 
treasurers, masters of roadway or road masters, masters of 
machinery, masters of transportation, general freight agents, 
general ticket or passenger agents, purchasing agents, auditors, 
assistant general counsel. Another enumeration of the general 
operating officers designates them as follows: General manager, 
chief engineer, solicitor, general passenger or ticket agent, gen- 
eral freight agent, purchasing agent, division superintendents, 
auditor, local treasurer. 

Each class of employés has its duties defined, generally in an 
explicit manner, but one of the important directions of pro- 
gress has been towards an increase of precision in sundry rules 
and regulations, especially those relating to train movements. 


LABORS ON RAILWAY TRACKS. 


373 


LABORS ON RAILWAY TRACKS. 


(vee are ideal railway tracks so complete in all their 

appointments that little or nothing is left to desire. But 
they form only a small proportion of the existing mileage, and 
usually even the lines which contain gems of constructive rail- 
way art have not. hitherto been able to command sufficient 
means to bring all divisions and sections fully up to such 
standards as they wish to establish, except in characteristics 
necessary to promote safety. The work of keeping roads in 
proper repair, intermingled with such betterments from time 
to time as financial conditions will permit, goes on incessantly, 
with wide variations in the expenditures per mile for such pur- 
poses. In regard to track labors instructive remarks were 
made a few years ago by Benjamin Reece, then chief engineer 
of the Lake Shore and Michigan Southern, west of Toledo, in 
a paper read before the American Society of Civil Engineers, 
from which the following statements are extracted:— 


SECTION FOREMEN AND TRACKMEN, 


“Inventors have taxed their ingenuity and have devised and 
tested many forms of fastenings to improve our joints; engi- 
neers and engineering societies have devoted themselves to the 
discovery of some economic plan of preserving ties and timber 
from decay; railroads have kept careful and elaborate record of 
the life of rails; mechanical tests and chemical analysis have 
been made to determine the composition best adapted for our 
use; while this important factor in the maintenance of way, the 
section foreman, how little we have studied him, and yet upon 
his shoulders largely rests the work of properly caring for this 
material, which every branch of our profession has contributed 
its full share of scientific research and experience to perfect. 

It is largely with a view of impressing upon the mind of the 
foreman his personal responsibility and individual accounta- 
bility for the condition of his section, that I discontinued the 
use of extra gangs in the making of ordinary track repairs. 
Prior to making the change the extra gang was charged with 
being the author of all the ills from which the section suffered, 
and, although the extra gang was thus made the scapegoat, it 
was not without some shadow of justice. An extra gang fore- 
man has no interest in the section upon which he is engaged, 
excepting to complete the work laid out for him, which he 
frequently does with more reference to speed than thorough- 
ness. Particularly is this the case when the points at which 
the men are working afford poor or expensive living accom- 
modation forthe men. .. . 

This tendency to a want of thoroughness in making repairs 
to track, although more marked, is not confined to extra gang 
foremen. The importance of strict thoroughness is not under- 
stood or appreciated by nine-tenths of the section foremen, and 
I may say, three-fourths of the road masters of the country. 
In nothing do these men need to be so fully drilled as in the 
importance of thorough and conscientious track work, particu- 
larly in tamping, to stand the service to which our tracks are 
subjected. To track foremen'the condition of the track is 
largely a matter of appearance to the eye, and too frequently 
they are led into hurried styles of work, covering too much 
ground in a day, often impelled by a desire to make a better 
showing; they are content to shovel tamp, or if bars are used 
the work is not well done, and though the tracks may be very 
pleasant to look at, a few weeks’ traffic destroys the surface line 
and level, and the same track must again receive attention. 

Much of our defective track is due to careless and insuf- 
ficient tamping. In all cases where the track is being surfaced 
I require the tamping bar to be used. Insufficient bar tamp- 
ing is almost invariably followed by general instability of the 
track, which, even while in fair level and surface, can readily 
be noticed while riding over it. As might be expected, the 
surface and level are soon destroyed, the spikes pull, ties 


churn, rails cut into good oak ties, and it is no uncommon 
thing, even on our best roads, to see the ties of one section 
badly cut in by the flange of the rail, while the adjoining sec- 
tions, with the same general condition of road-bed, ballast, and 
material, are almost entirely free from the evils mentioned. 
This, I am satisfied, is largely attributable to the difference in 
tamping. On the division of road under my charge we have 
used the tamping bar entirely for surfacing and leveling track, 
and, while the results were gratifying, there remained much 
room for improvement. The commendable desire of foremen 
to go over the entire section, coupled with a lack of calculation 
to ascertain the daily performance necessary to attain that 
end, even with good, ambitious, conscientious men, often leads 
to less thoroughness of work than I deem essential to a proper 
and economical maintenance of way. I found, almost inva- 
riably, that our active but slower-going foreman, in the seem- 
ing amount of work performed, had the best and most endur- 
ing track. I have a number of cases in my mind, but one so 
marked that I will mention it. The section in question is one 
of the hardest to maintain on the line, having many curves and 
a continuous heavy grade. The sections east and west were of 
the same general character, but in a less degree. The three 
sections had what one would call good section foremen, and 
yet the section of which I speak, although the hardest to main- 
tain, was always in better condition than the other two. I 
could tell it upon the train the minute the car crossed the sec- 
tion line by a firmness and stability which was quite marked 
in comparison. In fall and spring this section was invariably 
in better condition and repair than its neighbors. An investi- 
gation showed that, in his summer work, while equally ener- 
getic, the foreman did not get over more than three-fourths 
the ground worked in a day on the adjoining sections, which 
led me to believe more thorough work was done. I have seen 
good, energetic, faithful foremen fail because they tried to get 
over too much ground.” 


THE NIGHT WATCHMAN OR TRACK WALKER, 


A few years ago a Pittsburgh journal published a sketch of 
the labors of a night track walker who had been on duty for 
thirty-two years on a section of the Pennsylvania Railroad 
near Pittsburgh, but who had been transferred to a less labor- 
ious position a short time before he gave the following brief 
sketch of his protracted labors:— 

“Tt was in 1853,” he tells the writer, while sitting in his little 
parlor, “that I first went on duty as a track walker. The Penn- 
sylvania road had just been built. In those days there waren’t 
80 many trains as there are now,” and the old man gave a quiet 
chuckle. ‘There was but one track. Well, I had a section of 
track two and a half miles long to look after, and I made two 
trips a night. Then they began putting down more tracks and 
I had more work todo. Yes, it is pretty hard work to walk 
the track. When they used to put down iron rails I had lots 
of trouble with them. You see when there would once come 
a cold snap, the rails would break sometimes. Whole pieces 
would fly out. I remember one night several years ago, while 
going up the track, I heard a sound like a musket shot. I 
knew what the trouble was. The night express was just about 
due, and I hurried along as lively as I could. It was a dread- 
fully cold night. Well, up the track a distance I came across 
the trouble. Fully a yard off one of the rails had been broken 
by the frost and the piece had been thrown by the explosion, 
dear knows where! I had just time to hurry down the track 
and signal the express to stop. If I had missed seeing that 
broken piece, I don’t know just what would have happened, 
but the express would have gone down over the hill. I re- 
member another time, during the coldest weather I ever saw 
in all those years, of finding three broken rails in one night. 
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They were all bad breaks, and any one of them would have 
caused a wreck.” “Did you have any narrow escapes your- 
self?” ‘“Idid one time. If I hadn’t jumped down over an 
embankment the limited express would have knocked me 
over. I felt it strike my coat-tails, but the spring I made saved 
me. But I always kept my ears open, and though often I got 
sleepy on my walk, I never relaxed my vigilance. Sometimes, 
on hot summer nights, I would have to bathe my face in water 
to keep myself awake. No, there was never a wreck on my 
walk caused by any trouble with the track. But sometimes I 
made discoveries just in the nick of time to save a wreck.” 


CLEARING AWAY RAILWAY WRECKS. 


As disasters will occasionally happen, in spite of all the pains 
that may be taken, and as they are sometimes caused by gross 
neglect, it is desirable that effective means should be provided 
for the prompt removal of all obstructions, The following 
description of a representative labor of this kind, which has 
had many counterparts, was forwarded to a western journal 
by its New York correspondent:— 

“A gentleman tells me that he has seen one of the most 
extraordinary pieces of executive dispatch in his life. ‘I was 
coming down the Hudson River road,’ he said, ‘two or three 
days ago, when the train was stopped by a wreck near Hudson. 
A freight train had been thrown off the track. The engine was 
lying imbedded in a hole, one car was lying across the track, 
another had lost its trucks and was flat on the track, and the 
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waited there an hour and a half or two hours, and twenty 
trains had been stopped. They had yanked one of the cars up 
on jack-screws, as if to run trucks under it, and then get it out 
of the way. It looked as if we were going to stay until night, 
and we began to think about finding a steamboat or buggy or 
something to get on to New York, when all at once an engine 
and wrecking car heaved in sight. Before the engine had 
come to a stop we could hear the road master’s voice ring out, 
giving his orders before he had seen the situation. He seemed 
to be as familiar with everything on the spot as if he had been 
there all night. There was an engine off at some distance, but 
doing nothing. He called out to the engineer to come up and 
make fast to the buried locomotive. In half a minute the 
engine was attached and pulling to get the other out of the 
hole, and at the second effort the great mass of iron came up 
sullenly, and was hauled out of the road. ‘Pass that rope over 
the top of that car and make fast to that tree yonder,’ he cried. 

twas done. ‘Now five hundred of you lay hold of that rope,’ 
he shouted. The entire little army, under the inspiration of 
that voice, laid hold of the rope, using the tree for a purchase, 
and they pulled the car across the track square out of the way 
by main strength. ‘Come on here with that engine,’ he cried 
again, ‘and make fast to this truck.’ With anether tremendous 
pull the whole thing came out of the ground like a tree by the 
roots, and was rushed off. ‘Now start that first train,’ cried 
the man. In less than two minutes from the time of his arrival 
what looked to be a week’s job was out of the way, and the 


tender of the locomotive was also deeply imbedded. We had 
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YE are frequently told that a railway is a public highway 
and jn one sense this statement is quite correct. We 
are also informed that an operating railway company is a 
common carrier. This is also true. But before the days of 
railways operated under present systems, although there was an 
abundance of highways, and a large number of common car- 
riers, there was no such thing as a combination of the owner- 
ship or control of a superior highway, with the control of the 
movements of all the vehicles passing over it, and it is only such 
a combination and the use of superior vehicles and motive 
power that has made the swift modern passenger trains and 
heavy freight trains possibilities. The railway companies that 
send them daily and hourly on their errands are something 
more than owners or lessees of highways and common carriers. 
They are manufacturers of transportation, and the moving train 
is the product of labors infinitely more varied, exacting, in- 
tricate, complicated, and expensive than those undertaken by 
any other class of manufacturers. 

The headquarters of divisions of important railways are great 
workshops, where various grades of mechanical talent are mar- 
shaled under a master mechanic and a master car builder, and 
aside from these shops, there are central shops, frequently of 
great magnitude, where much new construction, including loco- 
motives and cars, is ordinarily progressing, in addition to an 
immense amount of repairing. All the great old standard trades 
applicable to transportation have been subdivided into numer- 
ous branches, and the railways are liberal patrons of them all. 
One of the greatest of modern changes arises from the extent 
to which such subdivisions have been carried. It would be 
hard to say how many departments of industry are now repre- 
sented by labors that could formerly have been performed, if 
at all, only by a blacksmith. It is estimated that American 
railways use at least half the iron produced in the country, 
and the country now produces in busy years about five times 
as much iron as the whole world produced before the dawn of 
the present century. Aside from this use of iron, and the 
constant employment of skillful mechanics and assistants of 
numerous grades, including a large force necessary to keep 
the permanent way in proper condition, the running of 
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many trains at various speeds upon a single roadway, is an 
operation of great compiexity. There must be not only skill- 
ful enginemen, firemen, conductors, and brakemen, but dis- 
patchers, signalmen, and telegraph operators—in short, the 
entire organization is more complex and extensive than was 
ever combined for any other peaceful business pursuit. 

To manufacture transportation at the rate that work is per- 
formed daily in the vicinity of large cities, with hundreds of 
outcoming and incoming trains, so regularly and safely that 
an accident to a passenger or the loss of baggage is a rare 
occurrence, is a feat that gives to the organization which per- 
forms it a character widely different from that of the tra- 
ditionary highway owner or common carrier. The railway is 
the great employer of men, money, and machinery, and the 
link by which it makes the connection with the public is 
THE TRAIN. 


REQUIREMENTS OF RAILWAY TRAIN SERVICE. 


The following description of the qualities considered desirable 
or necessary in men employed in railway train service was 
given by division superintendent A. M. Richards, of the Chicago 
and Alton Railway, to arailroad reporter of a western journal:— 

“REyvery man in railway train service acquires a nerve and 
executive force and obedience that is worked into his very soul 
by the character of his employment. He is a true soldier. 
He believes that he knows his own duty and can and will do it, 
and he expects the same of every man above or below him. 
The unforgiven sin in railroading is incompetency. If con- 
stitutional, or often shown, no penance or prayers will save the 
unlucky possessor’s head. Incompetency in railroading is an 
intolerable defect, and can offer no excuses. Regarding the 
Chicago and Alton train men, Mr. Richards ranks them high 
in every respect. A comparatively modern thing required in 
railroading is total abstinence. In former times a little indul- 
gence in the social bowl was winked at. But whisky has been 
found a foe of railroading. It has caused the loss of a good 
many lives and much money. Railroad managers have 
learned that a man who drinks is dangerous. Hence if he 
indulges even off duty he is discharged. If he is on duty at 


TRAIN MOVEMENTS. 


Se 


375 


night and then stays up during the day time he is likewise 
bounced for not going to bed. He may be warned once of his 
faults, but a repetition costs him his job. Railroads must 
have not only clear brains but well-rested bodies. It wants 
every man at his best. Formerly the ‘hail fellow well met’ 
man was likely to rise in authority in railroading. This is no 
longer true. Conviviality is frowned upon everywhere in the 
service. Urbanity is expected of all, but debauchery permitted 
in none. 

The railroads employ no green man after he is 40. It is 
considered then that he is too old to be taught the business. 
Every applicant is required to sign a statement showing where 
he worked for three years last past. Railroad men wear out 
faster than others, but are well paid and kept by the road that 
employs them to old age if their powers do not fail and so im- 
pair their usefulness. Good eyesight is especially required and 
good hearing is very important. Railroading has become a 
great profession or trade and asure one. To men of broad 
ability it offers fine opportunities to rise to good positions of 
excellent salaries. Managing officials’ salaries on good roads 
run from $2,000 per year up. But Darwin’s theory of the 
‘survival of the fittest’ finds inexorable sway here, and only 
men gifted for their respective duties go up to higher positions, 
while if only mediocre a man cannot even enter the lower 
ranks. The railroad service employs essentially picked men 
throughout. Mr. Richards says that nearly all managers and 
chiefs of departments are men who rose in the service with no 
training prior to entering it. But he expects the time will 
come when special railroad training schools will be founded 
and eventually recognized by railroad managers as efficient 
aids in laying the foundations of successful railroad careers. 
The trade or profession as such he expects to take higher and 
yet higher rank and thinks the grade of efficiency required is 
likely to rise gradually till the service has attained human 
perfection.” 

TRAIN DISPATCHERS. 

There are a number of classes of employés at work on the 
lines of railway companies, particularly those on which many 
trains are moved, and extra precautions to secure safety thereby 
rendered necessary. Increase of traffic usually leads to a great 
increase of the importance of the responsibilities of signalmen, 
telegraph operators, and train dispatchers, as errors or omissions 
on their part may be attended with damaging or fatal results. 

The following sketch of the labors of the train dispatcher was 
published in the Philadelphia Times:— 

“His position in the railway service is unique. Were all 
trains running on time, and provided for on the periodical 
time table issued by the company, he would have no duties to 
perform; but trains will get delayed, and occasions will arise 
requiring extra trains, or trains without any specified time or 
rights, to be run over the road, and then his services are neces- 
sary to avoid hours of delay. 

All trains on railroads are divided in classes, according to 
their importance, generally two, passenger and freight; and all 
trains of one class running in a specified direction have the 
right of road, or need keep no lookout for trains of the same 
or a lower class running in the opposite direction. Thus it is 
assumed that on a certain railroad trains running eastward 
have the right of way over trains running westward. Then an 
east-bound passenger train can run the whole length of the 
road in entire disregard of all trains, Another passenger train 
going west need only look out for the east-bound passenger 
train, while the freight trains must keep out of the way of 
both passenger trains and of the freight train which is running 
in the direction prescribed as having the right of road. 

Every one understands that all trains are chartered or have a 
time given foi passing each station, which time can in no in- 
stance be anticipated, and hence all train men know where all 
other trains ought to be at any particular moment, if on time; 
but as trains frequently and generally get late the train of in- 
ferior class must have its movement expedited by some ex- 
traneous cause or it may be delayed for hours awaiting a train 
that may have been wrecked or has been kept back for some 
other of many causes. Then the duties of the train dispatcher 
are of importance. He will probably give an order to the de- 
layed train by telegraph directing it not to go beyond a certain 


place which he thinks it can reach without difficulty, and he 
directs the opposing train to proceed to the same place and 
there pass the other train, and in that manner the trains are 
enabled to pass each other without any delay to either. His 
great responsibility consists in that he may have a dozen other 
trains in his charge at the same time, and in directing one 
train to go beyond its usual place to meet another he may 
neglect to give an order to the second train, and in such an 
event a collision would probably ensue, much property be 
destroyed, and probably lives be lost. 

It will readily be seen that the slightest mistake of a train 
dispatcher might cause serious results, and in this respect his 
responsibility is probably greater than that of any other indi- 
vidual under whose charge the public are placed. A pilot on 
a vessel may lose his reckoning, but the fact soon becomes 
apparent to others, and his capacity for mischief is thereby 
lessened. Other railway employés may neglect their duties, 
and rush headlong into danger, but their associates generally 
realize the situation before any unfortunate results ensue; but 
the slightest behest of the train dispatcher must be obeyed 
without question, even though to do so would jeopardise the 
lives of those receiving the orders, though, of course, until an 
accident results the train men are ignorant of the fact that 
they have been given wrong directions. 

Instances of oversight of dispatchers are extremely rare, 
much less than of neglect of conductors and engineers to ad- 
here to the orders given to them, and while they perform their 
onerous duties almost entirely unknown to the people whose 
lives they have in their control, and, therefore, never receive 
the meed of praise due them, travelers ought at least be made 
acquainted with their duties, and the important part they play 
in the rapid and safe movement of passengers,” 


LOCOMOTIVE ENGINEERS. 


There is no class of railway employés in whom a deeper in- 
terest has been manifested by the public, or upon whose skill, 
discretion, and fidelity, as displayed from day to day and hour 
to hour, more depends, than the men variously styled engine- 
men, engineers, engine drivers, locomotive engineers, locomo- 
tive runners, and train runners. In the selection and manage- 
ment of such important assistants, and their assignment to 
different duties, it is necessary that good judgment should be 
exercised; and it is still more necessary that in conducting 
their labors they should display the peculiar combinations of 
mental and physical qualities which secure the best results. 

As a rule all engineers undergo a protracted preliminary 
training as locomotive firemen, and a large number of the fire- 
men begin their railway careers as brakemen, a position from 
which advances are made in several directions, the most com- 
mon being either towards promotion as a fireman or as a con- 
ductor. Systematic training for service as a locomotive engi- 
gineer usually forms part of the labors of firemen, and it is 
generally preceded by a considerable amount of incidental 
preliminary training, either as a brakemen or as an assistant 
in cleaning engines. Labors of the latter class precede an 
appointment as fireman in England. 

In all countries protracted experience and numerous proofs 
of capacity in running freight trains precede advancement to 
the position of engineer of a passenger locomotive. Progress 
is comparatively slow. There is much to be learned thoroughly. 
Formerly a large amount of knowledge in regard to the con- 
struction of the locomotive was considered necessary, but now 
the chief requisite is a thorough mastery of the art of running 
a locomotive. This includes, in addition to all that. must be 
known of the details of the machine, and the manner in which 
it must be handled to obtain desired results, a thorough know- 
ledge of the road to be traversed, the meaning of signals, the 
regulation of brakes, variations in grades, defects in track and 
their probable effect, the art of being on time, and sundry 
other matters. Ability to control the machine must be com- 
bined with self-control, and an avoidance of excitability in 
the presence of actual or prospective danger. The working 
capacity of the best of engineers is quickly weakened or de- 
stroyed if they become nervous or fidgety. One authority says 
they “are neither born nor made; they grow.” Another says 
“they are not made; they are born, and unless nature designed 
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them for engineers a lifetime devoted to training will not make 
them experts. Nature makes the engineer, and he is fitted for 
his duty by training.” 

One of the descriptions of their current labors, which origin- 
ally appeared in the Public Ledger, says:— 

“To secure safety the engineer sits upon the right side of his 
engine, in such a position as to command a clear view of the 
road, having within his reach the lever for starting or stopping 
the engine, the cord attached to steam whistle, the rod lead- 
ing to the sand box, because the sanding of the track when 
sudden stoppages are needed in times of threatened disaster is 
an important adjunct; the lever of the pump, to keep the boiler 
properly supplied with water, and, what is of equal importance, 
the small lever which applies power to all the brakes of the pas- 
senger train at the same moment. Now one would think, with 
all these various levers, cords, and rods, the engineer would 
not possibly have time to keep a good lookout and attend to 
them, but -he does, and so quietly and with such system that 
a stranger on the engine would scarcely notice that he had 
touched any of them. But watch closely, and it will be seen 
that while the train is moving at the rate of forty or fifty miles 
an hour the water cocks are tried to see how the water stands 
in the boiler, and perhaps the next thing necessary will be the 
starting of the pump, and while doing this a sign tells the 
engineer that he is approaching a country road at grade or a 
station, and he must, therefore, sound the whistle. If the fire- 
man be a new man, he has to be watched, and often directed 
when to put coal on, but if well acquainted with the business, 
he gives the engineer but little trouble in this respect. So sys- 
tematic is the work of the engineer, and so well does he know 
the capacity of the engine and the various grades of the road, 
that it is scarcely necessary for him to look at the clock in his 
cab to_ascertain if he ison time. If he starts on time, but is 
’ afterwards delayed at the stations, he knows exactly the places 
of the road where he expects to make up the loss, and keep 
up his reputation for always coming in on time. The engineer 
who is always getting in late does not gain many friends, and 
cannot expect to hold first-class positions very long. 

The running of trains in daylight is not attended with near 
so much danger as at night, as the engineers can see at a great 
distance, and, therefore, avoid or prevent accidents from ob- 
structions, but at night there is constant anxiety, and the 
utmost vigilance is necessary. The head-light on the locomo- 
tive is of more value to those who are walking upon the track, 
or about to cross it, than it isto the engineer. A tie laid across 
the track, or a cow or man walking upon it, would be seen, but 
unless the man or cow got off they would certainly be struck, 
because when a train is moving at the rate of thirty or forty 
miles an hour it would pass over at least one-fourth of the dis- 
tance in view from the time of the discovery before the brake 
could be fully applied; but the speed would be very much less- 
ened, and though the engine might be thrown from the track, 
the engineer and firemen would have time to escape in many 
cases by jumping from the train. Nearly every engineer who 
has been in the service for many years can relate many tales 
of wreck and narrow escapes from death or severe injuries, but 
still they are not deterred from continuing the same business, 
but their vigilance is redoubled to prevent future mishaps.” 

An English writer, in discussing their labors, says: “Consider 
the operation of climbing and descending a ‘summit’ or de- 
scending and then climbing a ‘valley.’ At these times the 
driver’s hand is never off the lever. In the course of a few 
miles he will, perhaps, make fifty imperceptible changes in 
the speed of the train—accelerating it or diminishing it so 
steadily that not a passenger notices what is being done. That 
is the perfection of engine driving. This is the climax of the 
driver’s skill, and he attains it coincidentally with the full de- 
velopment of those qualities which he has unconsciously 
trained within himself, and which are all governed by an over- 
mastering sense of duty.” 
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The following account of an experience in a collision wes 
attributed, by a correspondent of the Philadelphia Times, to an 
engineer:— 

“Tran into a freight train just as I rounded a curve on the 
mountain side, going west. An assistant superintendent was 
aboard and he was urging me to make a siding where a freight 
was expected. The train was running at the rate of thirty-five 
miles an hour. The engineer of the freight train expected us 
and he was running slow and had reversed. I had just time to 
shut off steam and jump. The fireman jumped also and landed 
thirty feet away in a field. I landed on the other side and was 
struck by flying splinters and badly cut in the head, which laid 
me up two weeks. The collision was terrific. Eighteen freight 
cars and the coaches of my train were piled on top of each 
other. The wreck wasa terrible one. The baggage master on 
my train was killed and several passengers were badly hurt- 
The engineer and fireman of the freight train escaped by 
jumping. My engine was so badly broken up that she could 
not be repaired and was cut up for old iron. Never want to 
go through such a scene again. It was like a flash of lightning 


and I knew nothing.” 
{ 


CONDUCTORS AND BRAKEMEN.. 


All train movements usually require the services of a con- 
ductor and brakemen, in addition to the locomotive engineer 


and fireman. The position of the conductor involves special 


responsibility, as he is generally in charge of the train, and it 
is usually his duty to report to the division superintendent in- 
subordination, neglect, or misconduct on the part of any other 
employé engaged in a train movement. The duties of brake- 
men subject them to more numerous dangers, and they are 
more frequently injured or killed, than any other class of rail- 
way operatives. Peril attends the coupling of cars, rapid move- 
ments from the top of one freight car to another while a train 
is in motion, and various other tasks. 


DANGERS OF TRAIN MOVEMENTS. 


Neglect of duty on the part of either of the four classes of 
men engaged in running trains, as well as failure to perform 
allotted tasks on the part of a number of other classes, including 
signal men, switchmen, telegraph operators, and train dis- 
patchers, and also numerous kinds of defects in permanent 
way or rolling stock, may at any moment cause a railway 
accident. It is only by careful attention to a large number of 
details that the ground-work can be furnished of a reasonable 
prospect of the avoidance of serious disasters. That they occa- 
sionally occur is less surprising than that the number is not 
larger. To run numerous trains at a high rate of speed is to 
subject to a severe test the reliability of numerous persons and 
appliances, and it is almost inevitable that weak spots should 
be occasionally developed either in men, materials, or ma- 
chinery. Methods of guarding against them or of warding off 
particular perils, and of diminishing the destructiveness of 
disasters, have been the subject of anxious deliberations ever 
since railway operations.commenced; and despite the multi- 
plicity of inventions no mechanical safeguard can furnish a 
substitute for careful, well-trained, and skillful employés. The 
faithful services of such men are not only necessary to secure 
train movements but also to make them reasonably safe. The 
necessity of strictly enforcing appropriate rules and regulations, 
and administering rebukes or punishments corresponding to 
each definite offence that has caused disasters, or is likely to 
cause them, if repeated, is, therefore, obvious; and it would not 
be surprising if something like a perpetual court-martial was 
progressing at the division headquarters of some of the rail- 
ways of the country. Independent of all other aids to safety a 
notable improvement in the train rules adopted by many lines 
is one of the results of protracted labors of the General Time 
Convention. 
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GENERAL RULES GOVERNING TRAIN SERVICE. 


i bs: addition to the organization and control of the forces of 
each operating railway company by its appropriate officers, 
and the enlargement of systems that has led to an immense 
increase in the number of persons subject to the jurisdiction of 
their heads, there has been a strong tendency during late years 
towards an increase of the number and influence of bodies of 
particular classes of officials representing a large number of 
distinct railway companies, and affecting or controlling, in 
varying degrees, their action on sundry questions.. Reference 
has already been made to railway confederations, traffic asso- 
ciations, the master car builders, and master mechanics. Some 
of their duties have been to decide questions affecting common 
interests and demanding solution which, from their nature, 
could not be fully decided by any one company or system, 
such as minute classifications of freight, regulation of rates 
between numerous competing points, establishment of rules 
governing the interchange of cars, &c. The intricacy and im- 
portance of the subjects discussed increase with the growth of 
traffic, and there are sundry other bodies than those referred 
to above which have wholly or partially solved knotty prob- 
lems of universal railway interest during a comparatively re- 
cent period. 
Prominent in this list is the 


GENERAL TIME CONVENTION, 


composed of representatives of all railway companies that 
desire to participate in its proceedings. Its achievements em- 
brace, in addition to current labors, which consist chiefly in 
the arrangement of satisfactory schedules of through trains, 
the general adoption of the existing system of standard time, 
and the recommendation of a uniform code of train signals 
and general train rules, and a code of rules for the manage- 
ment of trains by telegraphic orders. 

The desirability of a code of uniform train rules is evident, 
on account of occasional changes among trainmen from the 
service of one company to the service of another; and when, as 
not. infrequently happened, there was a material difference in 
the meaning of train signals, or other matters affecting train 
movements, the dangers of accidents were materially increased. 
Elaborate inquiries disclosed the fact that there were consider- 
able diversities in the practices of different companies, and 
before a substantial agreement could be reached arduous 
labors were performed by a committee, and there were in- 
structive discussions at successive meetings of the General 
Time Convention. 

The initial step appears to have been taken at the convention 
held at St. Louis on April 11th, 1883, at which a resolution was 
adopted providing for the appointment of a committee of five, 
by the chair, to report to the next convention on the subject of 
uniform train signals. It consisted of Messrs. McCrea, Talmage, 
Thomas, Parker, and W. F. Medill. At the convention held at 
Chicago, on October 11th, 1883, it presented a report signed by 
James McCrea, chairman (manager Pittsburgh, Cincinnati and 
St. Louis Railway, Chicago, St. Louis and Pittsburgh, and Jef- 
fersonville, Madison and Indianapolis railroads); A. A. Talmage 
(general manager transportation Missouri Pacific Railway and 
leased lines); George W. Parker (vice-president and general 
manager St. Louis, Alton and Terre Haute Railroad); and E. B. 
Thomas (general manager Oleveland, Columbus, Cincinnati 
and Indianapolis Railway and Indianapolis and St. Louis Rail- 
way); by Robert Blee. 

The convention decided that a copy of this report should be 
furnished to the managing officer of each of the railroads of 
the country, with the request that they would signify their 
assent or objection to the same, and, with the understanding 
that the subject would be taken up for further consideration at 
the next meeting. It was held at Cincinnati on April 9th, 1884, 
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and the general subject received further consideration. A sum- 
mary of a vote showing the views of numerous companies on 
some of the signals recommended was presented. In response 
to circulars 196 companies, representing a mileage of 58,503, 
had expressed opinions. Of these, 168 roads, with a mileage 
of 46,048, favored the hand and lamp signals proposed; 167 
roads, with a mileage of 41,882, favored the bell-cord signals; 
169 roads, with a mileage of 42,702, favored the whistle signals; 
163 roads, with a mileage of 45,985, favored the stationary and 
fixed signals; 173 roads, with a mileage of 48,877, favored the 
torpedo signals; 158 roads, with a mileage of 50,034, agreed to 
adopt the system if a majority of the convention favored it; 19 
roads, with a mileage of 2,389, agreed to adopt the system if it 
was adopted by their connecting roads. After some discussion, 
action was postponed until the fall meeting, which was held in 
Philadelphia on October 9th, 1884. At that meeting a sum- 
mary was presented of the views of a number of companies, 
which showed that, exclusive of sundry roads represented in 
the convention, which presumably agreed to the system pro- 
posed, roads with a mileage of 24,909 agreed to adopt it with 
the fall change of time-tables; roads with a mileage of 26,898 
agreed to adopt it provided it was adopted by connecting lines; 
roads with a mileage of 954 agreed to adopt it ata later date 
than the fall change in the time table; and roads with a mileage 
of 4,662 agreed to adopt the greater portion of the system. 
The negative vote represented a mileage of 15,035. A resolu- 
tion was unanimously passed declaring that the convention 
adopted the signals recommended by the committee, to take 
effect with the new time-tables, November 16th, 1884. 

At this meeting a resolution was also adopted providing for 
the appointment of a committee of five to submit a system of 
uniform telegraph orders and general rules for governing train 
service. The president appointed a committee, consisting of 
Messrs. K. H. Wade, general superintendent Wabash, St. Louis 
and Pacific Railway; H. B. Stone, general manager Chicago, 
Burlington and Quincy Railroad; J. T. Harahan, general man- 
ager Louisville and Nashville Railroad; C. D. Gorham, super- 
intendent Western division New York, Chicago and St. Louis 
Railway, and Robert Pitcairn, general agent and superin- 
tendent Pittsburgh division Pennsylvania Railroad, which was 
subsequently enlarged by the appointment of H. Walters, gen- 
eral manager Atlantic Coast Line; E. B. Thomas, general man- 
ager Richmond and Danville system, and William Rogers, 
general superintendent Central and South-western railroads, of 
Georgia. The committee addressed circulars to a large number 
of companies, obtaining indications of their diversified views 
and practices, and made an elaborate report at the General 
Time Convention held in St. Louis, April 8th, 1885. 

Subsequently they held a number of meetings at various 
places, and a protracted discussion of the rules proposed 
occurred at sessions of the convention held in New York on 
October 13th and 14th, 1886. The result was the approval of a 
code of general and train rules which substantially embrace 
provisions for nearly all the uniform train signals previously 
recommended, and which were to be finally acted upon at a 
meeting held in New York on April 13th, 1887. At that meet- 
ing further discussions occurred, and, after a few amendments, 
the rules were adopted by a vote of 49 ayes, 5 noes. A code of 
rules for the movement of trains by telegraphic orders was 
also provisionally adopted at the same convention. At the 
fall meeting, held in New York on October 12th, 1887, a report 
was presented by the committee on uniform train rules, in 
which a few slight modifications were recommended, and a 
few amendments of the rules for the movement of trains by 
telegraphic orders were proposed, after which they were finally 
adopted by a vote of 58 to 2. Some of the rules are subject to 
minor modifications, but the principal portion of the rules gov- 
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erning train service are already in force on many of the lines 
and, as a whole, they presumably represent the present or pro- 
spective standard railway practice of the country. 

An important auxiliary step, which was practically com- 
pleted before the uniform train signals were adopted, but while 
they were under consideration, was the adoption of 


STANDARD TIME, 


The report of the United States commissioner of railroads, 
dated November 1st, 1883, in referring to this subject, says: 
“The question of uniform time standards for railways in the 
United States has long attracted the attention of railway man- 
agers, but Mr. W. F. Allen, editor of the Travelers’ Official 
Guide, and secretary of the time conventions, is entitled to the 
credit of having perfected the admirable system which was 
adopted by the General Time Convention of railway man- 
agers, held at Chicago, October 11th, 1883, and ratified by the 
Southern Railway Time Convention, held at New York, Octo- 
ber 17th, 1883. 

As this is a subject of great interest to the entire country, a 
brief synopsis of the general principles governing the proposed 
plan is deemed appropriate in this report. 

Under the present system each railway is operated inde- 
pendently on the local time of some principal point or points 
on said road, but this plan was found to be highly objection- 
able, owing to the fact that some fifty standards, intersecting 
and interlacing each other, were in use throughout the country. 
By the plan which has been adopted this number will be re- 
duced to four, the difference in time being one hour between 
each, viz., the 75th, 90th, 105th, and 120th degrees of longitude 
west from Greenwich. Theadoption of these standards will 
not cause a difference of more than thirty minutes from the 
local time at any point which is now used as a standard. The 
new arrangement goes into effect November 18th, 1888, and all 
changes of time are to occur at the termini of roads, or at the 
ends of divisions. The 75th meridian being almost precisely 
the central meridian for the system of roads now using stand- 
ards based upon the time of the eastern cities, and the 90th 
meridian being equally central for roads now running by the 
time of western cities, the time of these meridians has been 
adopted for the territory which includes 90 per cent. of the 
whole railway system of the country. Nearly all of the large 
cities have abolished local time and adopted that of the nearest 
standard meridian in use by the railways.” 

The code of train rules provides for the use of standard 
time transmitted from observations in various portions of the 
country, including Albany, Allegheny, Ann Arbor, Cambridge, 
Chicago, Cincinnati, Jefferson City, Madison, New Haven, 
Northfield, St. Louis, St. Paul, and Washington, and each con- 
ductor and engineman is required to have a reliable watch, 
which must be regulated by a designated standard clock before 
starting on each trip. There are 121 train rules, all of which 
are considered important, from which the following are selected 
as illustrations of railway practice in reference to the matters 
to which they refer:— 

SIGNAL RULES. 


Signals. 


Conductors, enginemen, firemen, brakemen, station agents, 
telegraph operators, switchmen, switch tenders, track foremen, 
road and bridge watchmen, and all other employés whose 
duties may require them to give signals must provide them- 
selves with the proper appliances, and keep them in good 
order and always ready for immediate use. 

Flags of the proper color must be used by day, and lamps of 
the proper color by night, or whenever from fog or other cause 
the day signals cannot be clearly seen. 

Red signifies danger, and is a signal to stop. 

Green signifies caution, and is a signal to go slowly. 

White signifies safety, and is a signal to go on. 

Green and white is a signal to be used to stop trains at flag 
stations for passengers or freight. 

Blue is a signal to be used by car inspectors. 

An explosive cap or torpedo, placed on the top of the rail, is 
a signal to be used in addition to the regular signals. 

The explosion of one torpedo is a signal to stop immediatel y; 
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the explosion of éwo torpedoes is a signal to reduce speed vee e 
diately, and look out for a danger signal. 

A fusce is an extra danger signal, to be lighted and placed on 
the track at night, in cases of accident or emergency. 

A train finding a fusee burning upon the track must come to 
a stop, and not proceed until it is burned out. 

A flag or lamp swung across the track, a hat or any object 
waved violently by any person on the track, signifies danger, 
and is a signal to stop. 

Train Signals. 

Each train, while running, must display two green flags by 
day and two green lights by night, one on each side of the rear 
of the train, as markers, to indicate the rear of the train. Yard 
engines will not display markers. 

Each train running after sunset, or when obscured by fog or 
other cause, must display the head-light in front, and two or 
more red lights in the rear. Yard engines must display two 
green lights instead of red, except when provided with a 
head-light on both front and rear. 

Each car on a passenger train while running must be in 
communication with the engine. In the absence of an equiva- 
lent appliance, a bell cord must be attached to the signal bell 
of the engine, passing through or over the entire length of the 
train, and secured to the rear end of it. 

Two green flags by day and two green lights by night, dis- 
played in the places’ provided for that purpose on the front of 
an engine, denote that the train is followed by another train, 
running on the.same schedule and entitled to the same time- 
table rights as the train carrying the signals. 

Two white flags by day and two white lights by night, dis- 
played in the places provided for that purpose on the front of 
an engine, denote that the train is an extra. These signals 
must be displayed by all extra trains, but not by yard engines. 

A blue flag by day and a blue light by night, placed on the 
end of a car, denote that car inspectors are at work under or 
about the car or train. The car or train thus protected must 
not be coupled to, or removed, until the blue signal is moved by 
the car inspectors, 

When a car standing on a siding is protected by a blue signal, 
other cars must not be placed in front of it so that the blue 
signal will be obscured, without first notifying the car inspector, 
that he protect himself. 


Whistle Signals. 
One long blast of the whistle is the signal for approaching 
stations, railroad crossing, and junctions (thus ——), 


One short blast of the whistle is the signal to apply the 
brakes—stop (thus, -). 

Two long blasts of the whistle is the signal to throw off the 
brakes (thus, —— ——). 

Two short blasts of the whistle is an answer to any signal 
except “train parted”’ (thus, — -). 

Three long blasts of the whistle (to be repeated until answered), 
is a signal that the train has parted (thus, ———— ——). 

Three short blasts of the whistle, when the train is standing 
(to be repeated until answered), is a signal that the train will 
back (thus, - - -). 

Four long blasts of the whistle is the signal to call in the 
flagman (thus, ————- —— ——), 

Four short blasts of the whistle is the engineman’s call for 
signals from switch tenders, watchmen, trainmen, and others 
(thus, - —-—-), 

Five short blasts of the whistle is a signal to the flagman to 
go back and protect the rear of the train (- —---- ). 

One long followed by two short blasts of the whistle is a signal 
to be given by trains on single track, when displaying signals 
for a following train, to call the attention of trains of the same 


or inferior class to the signals displayed (thus, —— --). 
Two long followed by twu short blasts of the whistle is the signal 
for approaching road crossings at grade (thus, —— —— --). 


A succession of short blasts of the whistle is an alarm for per- 
sons or cattle on the track, and calls the attention of trainmen 
to danger ahead. 

Bell-Cord Signals. 

One tap of the signal bell, when the train is standing, is the 

signal to start, 
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Two taps of the signal bell, when the train is running, is the 
signal to stop at once. 

Two taps of the signal bell, when the train is standing, is the 
signal to call in the flagman. 

Three taps of the signal bell, when the train is running, is 
the signal to stop at the next station. 

Three taps of the signal bell, when the train is standing, is 
the signal to back the train. 

Four taps of the signal bell, when the train is running, is the 
signal to reduce speed. 

When one tap of the signal bell is heard, while the train is 
running, the engineman must immediately ascertain if the train 
is parted. 

Signals of the same number of sounds shall have the same 
significance when given by other appliances than bell-cords 
and signal bells. 


Lamp Signals. 


A lamp swung across the track is the signal to stop. 

A lamp raised and lowered vertically is the signal to move 
ahead. 

A lamp swung vertically in a circle across the track, when 
the train is standing, is the signal to move back. 

A lamp swung vertically in a circle at arm’s length across 
the track, when the train is running, is the signal that the train 
has parted. 

A flag, or the hand, moved in any of the directions given 
above will indicate the same signal as given by alamp. . . 


TRAIN RULES. 
Classification of Trains. 


All trains are designated as regular or extra. Regular trains 
are those represented on the time-table, and may consist of one 
or more sections. All sections of a train, except the last, must 
display signals. Extra trains are those not represented on the 
time-table. An engine without cars, in service on the road, 
shall be considered a train. 

All regular trains are classified on the time-table with regard 
to their priority of right to the track; trains of the first class 
being superior to those of the second and all succeeding classes, 
and trains of the second class being superior to those of the 
third and all succeeding classes; and so on indefinitely. The 
terms passenger, freight, or mixed are descriptive and do not 
refer to class. 

Extra trains may be distinguished as:— 

Passenger extra, or special; 

Freight extra; 

Work train extra. 

All extra, trains are of inferior class to all regular trains of 
whatever class. 

A train of inferior class must in all cases keep out of the way of 
a train of swperior class. 

On single track, all trains in one direction, specified in time- 
table, have the absolute right of track over trains of the same 
class running in the opposite direction., 

When trains of the same class meet on single track, the train 
not having right of track must take the siding and be clear of 
the main track before the leaving time of the opposing train; 
but such trains must not pass the switch to back in on a siding, 
until after the arrival of the opposing train, unless otherwise 
directed by special instructions. When necessary to back in 
on the siding, before passing the switch, a flagman must be 
sent out in the direction of the opposing train. 

When a train of inferior class meets a train of superior class 
on single track, the train of inferior class must take the siding 
and clear the train of superior class five minutes. A train of 
inferior class must keep jive minutes off the time of a train of 
superior class following it. 

A train must not leave a station to follow a passenger train 
until five minutes after the departure of such passenger train, 
unless some form of block signal is used. 

Passenger trains running in the same direction must keep 
not less than jive minutes apart, unless some form of block 
signal is used. 

Freight trains following each other must keep not less than 
fwe minutes apart (except in closing up at stations or at meet- 


ing and passing points) unless some form of block signal is 
used. 

No train must leave a station expecting to meet or to be 
passed at the next station by a train having the right of track, 
unless it has full schedule time to make the meeting or passing 
point, or unless it has the full time allowed between stations 
(which may be shown on the margin of the time-table) to 
make the meeting or passing point, and clear the track by the 
time required. 

When a passenger train is detained at any of its usual stops 
more than minutes, the flagman must go back with 
danger signals and protect his train; but if it stops at any 
unusual point the flagman must immediately go back far 
enough to be seen from a train moving in the same direction 
when it is at least from the rear of his own train, 

When it is necessary to protect the front of the train, the 
same precaution must be observed by the fireman. If the fire- 
man is unable to leave the engine, the front brakeman must 
be sent in his place. 

When a freight train is detained at any of its usual stops 
more than minutes, where the rear of the train can be 
plainly seen from a train moving in the same direction at a 
distance of at least , the flagman must go back with 
danger signals not less than , and as much further as 
may be necessary to protect his train; but if the rear of his 
train cannot be plainly seen at a distance of at least 209 
if it stops at any point that is not its usual stopping place, the 
flagman must go back not less than 

When it is necessary to protect the front of the train, the 
same precautions must be observed by the fireman. If the 
fireman is unable to leave the engine, the front brakeman 
must be sent in his place. 

When it is necessary for the flagman to go back to protect 
the rear of his train, the next brakeman must immediately 
take the flagman’s position on the train, and remain there 
until relieved by the flagman, and on passenger trains the bag- 
gage master must take the place of the front brakeman when- 
ever necessary. 

When a train is stopped by an accident or obstruction, the 
flagman must immediately go back with danger signals to stop 
any train moving in the same direction. At a point 
from the rear of his train he must place one torpedo on the 
rail. He must then continue to go back at least from 
the rear of his train, and place two torpedoes on the rail, ten 
yards apart (one rail length), when he may return to a point 
from the rear of his train, and he must remain there 
until recalled by the whistle of his engine; but if a passenger 
train is due within ten minutes he must remain until it arrives. 
When he comes in he will remove the torpedo nearest the 
train, but the two torpedoes must be left on the rail as a caution 
signal to any following train. 

If the accident or obstruction occurs upon single track, and 
it becomes necessary to protect the front of the train, or if any 
other track is obstructed, the fireman must go forward and use 
the same precautions. If the fireman is unable to leave the 
engine, the front brakeman must be sent in his place. . . . 

If a train should part while in motion, trainmen must use 
great care to prevent the detached parts from coming into 
collision. Enginemen must give the signal, and keep the 
front part of the train in motion until the detached portion is 
stopped, 

The front portion will have the right to go back, regardless 
of all trains, to recover the detached portion, first sending a 
flagman with danger signals in the direction in which 
the train is to be backed, and running with great caution, at a 
speed not exceeding four miles per hour. On single track all 
the precautions required by the rules must also be taken to 
protect the train against opposing trains. The detached portion 
must not be moved or passed around until the front portion comes 
back. This rule applies to trains of every class. 

An exception will only be made to the above when it is 
known that the detached portion has been stopped, and when 
the whole occurrence is in plain view, no curves or other ob- 
structions intervening, so that signals can be seen from both 
portions of the train. In that event the conductor and engine- 
man may arrange for the recoupling, using the greatest caution. 
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When a train is being pushed by an engine (except when 
shifting and making up trains in yards) a flagman must be 
stationed in a conspicuous position on the front of the leading 
car, so as to perceive the first sign of danger and immediately 
signal the engineman. 

A train starting from a station, or leaving a junction, when a 
train of the same class running in the same divection is over- 
due, will proceed on its own time and rights, and the overdue 
train will run as provided in rule — or —. 

A train which is delayed, and falls back on the time of 
another train of the same class, does not lose its rights. 

Regular trains twelve hours or more behind their schedule 
time lose all their rights. 

A train overtaking another train of the same or superior 
class, disabled so that it cannot move, will run around it, assuming 
the rights and taking the orders of the disabled train, to the 
next telegraph office which is open, where it will report to the 
superintendent. The disabled {rain will assume the rights of 
the last train passing it, tili the next telegraph office is reached. 

Work trains will be run as extras under special orders, and 
will be assigned working limits. 

Great care must be exercised by the trainmen of a train ap- 
proaching a station where any train is receiving or discharging 
passengers. 

Enginemen must observe trains on the opposite track, and 


if they are running too closely together call attention to the fact. | 


No person will be permitted to ride on an engine except the 
engineman, fireman, and other designated employés, in the dis- 
charge of their duties, without a written order from the proper 
authority. 

Conductors will be held responsible for the proper adjust- 
ment of the switches used by them and their trainmen, except 
where switch tenders are stationed. 

Whoever opens a switch shall remain at it until it is closed, 
unless relieved by some other competent employé. 

When there is more than one train to use a switch it must 
not be left open unless one of the trainmen of the following 
train is at the switch and takes charge of it. 

Accidents, detention of trains, failure in supply of water or 
fuel, or defects in the track or bridges, must be promptly re- 
ported by telegraph to the superintendent. 

No train shall leave a station without a signal from its con- 
ductor. 

Conductors and enginemen will be held equally responsible 
for the violation of any of the rules governing the safety of 
their trains, and they must take every precaution for the protection 
of their trains, even if not provided for by the rules. 

In all cases of doubt and uncertainty, take the safe course and 
run no risks. 


PREPARATIONS FOR TRAIN MOVEMENTS. 


Each train movement, however short, may be attended with 
disasters that will leave an indelible impression upon the minds 
of the trainmen engaged in it, or possibly cause death. Pre- 
cautions for safety and comfort are always in order. One of 
the best descriptions we have seen of the course pursued in 
connection with such matters, is contained in the following ex- 
tract from a paper on the working of traffic upon single-track 


railroads in the United States and Canada, read before the 
British Scientific Association, at their meeting jin Canada, in 
August, 1884, by W. K. Muir:— 

“Suppose that we have properly equipped trains, and some- 
thing to run with, and a suitable track to run upon, and trusty 
men in charge of the train; that would mean for a passenger 
train, bodies of coaches and windows thoroughly cleaned, out- 
side of axle boxes and running gear scrubbed with a brush and 
lye solution, and all oil and grease cut off; the running gear 
and air brakes known to be reliable, the bell-rope properly 
strung from the engine cab to the end platform of the rear 
coach and tested to see that it is O. K.; the cars internally 
scrupulously clean, water coolers filled with fresh ice water, 
lamps trimmed, good ventilation, the temperature moderate, a 
thermometer suspended in the middle of the car to guide in 
regulating the temperature, the trainmen neat, clean, perfectly 
sober and in uniform, the baggageman in his car and the con- 
ductor (who is responsible for the working of his train, and the 
tickets or fares and comfort of his passengers) know that every- 
thing about his train is right, as regards signals, two red and 
two white flags, two red and two white and his own lamps, and 
the tail and side lamps, axe, saw, and hammer in each coach, 
and in his tool box in the baggage car a wrench, waste, oil, wick, 
detonating signals, dope, the proper signals on the front of the 
locomotive, neither he nor his men smoking on duty and all 
alert and attentive to train work and passengers and baggage. 
Know before he starts from the telegraph office about trains 
due and their position. 

On the journey one brakeman should always be about upon 
the rear car, the other on the front end of the train near the 
baggage car, and the conductor, upon nearing stations at which 
he means to stop, somewhere between the baggage car and the 
middle of the train, and when he does stop, and before he starts, 
his men can tell him by signal or voice whether everything is 
right front and rear. 

The freight-train men should know that the running gear 
of their cars is apparently right so far as they can see, the 
coupling links and pins of cars safe, no bolts dropped through 
the draw-bars and used for ordinary pins, their caboose or con- 
ductor’s car neat, clean, and comfortable, with their kit of 
lamp, torpedo, and flag signals complete, spare links and pins, 
a crowbar, a set of portable frogs, a tail rope, two torches, 
chains, axe, saw, and wrench, supply of dope, or common 
brown soap and wood ashes, waste and oil. 

If the train has a passenger coach, and is running as a mixed 
train, there should be a bell rope strung from cab of engine 
through open cleats on the roof of the freight cars to the rear 
platform of the coach. The caboose car should have side 
brackets for tail signals. 

The trainmen should be seen by the yard master before they 
leave, and he should know positively that they are sober, fresh, 
and well rested, one brakeman on front to operate from that 
end, the conductor and other brakeman on the rear end of the 
train.” 

Of the labors of train dispatchers and various classes of rail- 
way employés whose movements affect train movements he 
forcibly says: “The essence of this whole operation means 
eternal vigilance in each and all of the departments.” 


RAILWAY ASSOCIATIONS AND ORGANIZATIONS. 


lp addition to the bodies of various classes of railway officials 

or employés hitherto mentioned there are a number of 
others. One of the oldest is the National Association of General 
Passenger and Ticket Agents. At its meetings, held twice a 
year, in spring and fall, various matters relating to the arrange- 
ment of tickets, combinations of tickets providing for through 
travel, and passenger fares and routes are discussed, and the 
action of numerous companies on such subjects usually corre- 
sponds with the conclusions it reaches, Another organization, 


which performs analogous service in regard to regulations re- 
lating to baggage, is the National Association of General Bag- 
gage Agents. These two bodies have done much to promote 
the creation of the convenient existing arrangements for 
through travel and the safe custody and prompt delivery of 
baggage. 

Meetings of railway accounting officers, for important special 


purposes connected with their duties, held in 1887-88, led to a 
proposition that a permanent association of such officers should 
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be formed. Its purposes, as defined in a circular to railway 
companies, issued May 380th, 1888, by a committee, are “the 
better organization and conduct of accounts and the securing 
to carriers of the advantages that may be expected to follow 
the interchange of ideas between their representatives. Among 
other specific benefits, it is believed that an association will 
assist in securing more equitable means of determining balances 
between carriers and greater promptness in the payment of the 
same; that it will be the means of securing uniformity in the 
adjustment of joint accounts; that it will secure more prompt 
settlement of claims between carriers; that it will aid in break- 
ing up the credit system at competing points; that it will be 
the means of improving present methods of adjusting balances 
" at junctions where freight is rebilled; that, through its efforts, 
greater uniformity will be attained in the governmental returns 
required of railroads; that the free discussion and comparison 
it will engender will greatly enlarge the experience and under- 
standing of those who belong to it, and thus be the means of 
securing more nearly. perfect methods of accounting; and 
finally, that it will greatly benefit carriers in directions not pos- 
sible to mention here, or likely to be attained, except through 
the aid of an association. And, as national boundary lines 
have no existence in the’ accounts of carriers, the committee 
are clearly of the opinion that the value of the association will 
be greatly enhanced by making it general in its scope. Also 
that it shall embrace steamship and other transportation com- 
panies having joint traffic relations of an intimate nature with 
railways.” 

Of the purposes of the Car Accountants’ Association, a cir- 
cular issued by its officers in 1886 said:— 

“The object of this association is for the improvement of car 
accounts, and the promotion and advancement of car service 
in general. Recognizing the fact that ‘in unity there is 
strength,’ in 1876 a small band of car accountants organized 
an association, with Mr. H. T. Curd, of the Louisville and 
Nashville Railroad, as chairman, and Mr. F. L. Luce, of the 
Chieago and North-western Railway, as secretary. The associa- 
tion has steadily grown in numbers, as well as in favor, until it 
counts three-fourths of the roads and lines in the United States 
and Canada asits members. The good effects of this associa- 
tion have been felt everywhere. Car records have been sim- 
plified, a perfect system of car tracing has been introduced, 
enabling some roads to do away with lost-car agents, and last, 
but not least, a uniform rate of car mileage has been agreed 
upon which bids fair to give universal satisfaction. At our 
annual meetings a member of the association has the advan- 
tage of comparing his forms and of hearing expressed the 
practical experiences of car accountants from all portions of 
the United States and Canada. Certain important tupics for 
discussion are arranged for by a committee before the annual 
meeting, and each member furnished with a copy, so that each 
can get the opinion of the manager of his road. Any member, 
however, has the right to introduce any subject bearing upon 
car accounts during the meeting of the association.” 

There are associations of railroad superintendents, of train 
dispatchers, of yard masters, of road masters, of railroad water 
superintendents, of railway chemists, of claim agents, of rail- 
way telegraph superintendents, of railway conductors, of rail- 
way station agents, of locomotive engineers, of firemen, of 
switchmen, and of several other classes of employés, and also 
railway clubs in several cities, in some of which there are in- 
teresting and instructive discussions of questions relating to 
the mechanical departments of railways. 

The aims of a few of the bodies named above are chiefly the 
accomplishment of personal objects, such as the establishment 
of insurance funds, and creation of methods for securing con- 
cert of action in matters relating to pay, grievances, or strikes. 
Relief funds, and elaborate systems for creating and distribut- 
ing them, have been established by some railway companies, 
acting in concert with their employés. One of the most promi- 
nent of the latter class of organizations is identified with a large 
portion of the Pennsylvania system, and another with the Balti- 
more and Ohio. 

The general subject of the relations of companies with their 
employés may be materially affected, in a manner advan- 
tageous to both parties, by the establishment of relief funds of 


various descriptions, to which contributions are made by com- 
panies as well as the prospective or actual recipients of moneys 
appropriated, and this is one of the directions in which an 
improvement may reasonably be anticipated in all matters 
that have a bearing upon the probability of averting strikes, 
and securing reliable continuous service. 

The utility of the various classes of associations of railway 
officials and employés naturally depends greatly upon the 
scope of their duties. The fact that such organizations have 
materially increased in number and influence during late 
years is one of the features of development which may gradu- 
ally gain great importance. The proceedings of the bodies 
which are cordially supported by a large number of important 
railway companies have already led to the attainment of some 
highly important ends, a number of which have been described, 
and eventually they will presumably do much to promote a 
practical federation of all the steam railway companies of the 
continent for the attainment of sundry useful purposes. If 
the interstate-commerce act had legalized money pools, in- 
stead of prohibiting them, the various traffic associations 
would probably have done more to prevent undue discrimina- 
tion against persons and localities than positive legislation is 
likely to accomplish, and they may promote a number of de- 
sirable ends, even if they are shorn of the powers that would 
most materially enhance their utility. 


UTILITY OF EFFECTIVE METHODS OF ORGANIZING RAILWAY FORCES, 


All railways that participate in interstate commerce are sub- 
ject to the requirements of the interstate act, and the super- 
vision of the interstate commission; the probabilities of con- 
gressional action on miscellaneous matters relating to railways 
have been increased by important initial steps in that direction; 
thirty-eight state legislatures and twenty-two state railway com- 
missions have afforded abundant evidence of a disposition to 
embrace all convenient opportunities for displaying their 
wisdom in the regulation of numerous classes of railway affairs; 
a considerable portion of the business of federal, state, district, 
and county courts usually consists of the trial of railway cases, 
many of which represent unjust or extortionate claims against 
companies; hordes of speculators are continually occupied in 
adroit efforts to boom or depress American railway securities; 
a vast army of shippers is constantly endeavoring to secure the 
lowest attainable rates; countless travelers are patronizing, 
criticising, or condemning railway lines; and there is no class 
of intelligence to which wider publicity is given than news of 
accidents to passenger trains. There certainly seems to be no 
lack in the number of agencies for detecting railway faults or 
deficiencies; but the excess in quantity is more noticeable than 
superiority in quality. 

To combat the formidable antagonistic and dangerous ele- 
ments which must be confronted by American railways it is 
desirable that the best attainable forms of organization should 
be universally adopted. There are notable differences in exist- 
ing methods, and it can scarcely be doubted that some of the 
systems are better than others, even if due allowances are made 
for all the differences in circumstances that affect such affairs. 
The general subject has presumably not received, in all quar- 
ters, as much attention as its importance deserves. It may be 
a matter of much greater consequence than appears upon the 
surface how and where power and responsibility are reposed. 
As a rule they should go hand in hand, that is to say, any class 
of officials who are made responsible for the discharge of certain 
duties should have sufficient power to ensure their proper per- 
formance. In applying this principle difficulties arise from vari- 
ous causes which lead to conflicting decisions. One of the most 
distinguished railway accounting officers of the country (M. M. 
Kirkman) announced a few years ago that $300,000,000 of railway 
revenue had been collected under hissupervision without the loss 
of a single dollar, and this remarkable success was attributed to 
the fact that power to enforce rigid compliance with the rules 
necessary to secure prompt remittances had been exercised by 
the department entrusted with the collection of revenue, in con- 
tradistinction to systems under which laxity in making returns 
had been condoned. This statement illustrates one of various 
directions in which it is not improbable that some companies 
might find it advantageous to modify existing arrangements. 
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Of the general method of distributing or deputizing railway 
authority an address delivered at a convention of train dis- 
patchers a few years ago said: “The stockholders in the first 
place surrender their control to a board of directors; the board 
of directors surrender it to the president; the president to the 
general manager; the general manager to division superin- 
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tendents, who in turn divide their responsibility with the man 
next in charge of the transportation department, who is gen- 
erally the chief train dispatcher or train master.” Sundry 
qualifications of such a system relating to particular duties or 
responsibilities of special classes of employés may in some 1n- 
stances be found desirable. 


ECONOMIC EFFECT OF ADVANCES FROM THE TRAIL TO THE 
T-RAIL. 


N the tremendous difference in the available results of the 

use of horse-power, or its great successor, the locomotive, 

on roads of various classes, and on the fact that the world now 

has railways while formerly they did not exist, more than upon 
anything else, rests the edifice of modern civilization. 

To secure to a considerable extent the benefits that may be 
derived from the higher classes of roads it is necessary that 
there should be a triumphant struggle with many gigantic 
adverse forces of nature, and also with subtle obstructive traits 
of mankind. 

The real meaning of the existing state of transportation 
facilities, so far as they apply to freight movements, can per- 
haps be best shown by reference to the task of moving one ton 
one mile. That is the unit of many of the calculations and 
statistics bearing on this subject. Your ton of freight is a mile 
distant from the place where it would be useful to you. How 
shall it be removed? If there is nothing to facilitate the ope- 
ration but your own stout arms, and your individual capacity 
as a burden-bearer, and you have no route better than an In- 
dian trail, and no vehicle, you will be fortunate and more 
skillful or effective than the mass of mankind, if you can move 
that ton one mile in less time than a day and a half, exclusive 
of the time occupied in returning to the point of departure 
after you have deposited the largest load you can advan- 
tageously carry. Elaborate theoretical investigations and 
numerous practical experiments have demonstrated that when 
sturdy men are employed as burden-bearers, the greatest 
attainable amount of work is secured when they are loaded 
with 119 pounds, which well-trained men commonly carry 
eleven miles in one day, thus making a movement equivalent 
to the transportation of 1,309 pounds one mile in one day, and 
1,963 pounds, or not quite a net ton, inaday andahalf. If 
men carry a heavier load they will not move over so great a 
distance, and if they carry a lighter load they will lose more in 
quantity transported than they will gain in rapidity of move- 
ment. It follows that the money compensation for human 
labor, unaided, in attempting to carry through freight in com- 
petition with the average railway charges of the present day, 
would represent an average sum of less than two-thirds of a 
cent per day, even if loads in both directions were provided, 
and probably less than a half a cent per day if there was no 
back loading. 

There are other results which may be worthy of attention, 
and perhaps one of the simplest ways of illustrating them is to 
indicate the difference in cost, or time and labor, by various 
transportation methods, of the movement of anthracite coal 
from the Schuylkill mines to Philadelphia for a distance, in 
round figures, of 100 miles. 

Suppose that, for any reason, the head of a family was obliged 
to carry the coal upon his back from the mines to that city, 
and that his effective work was up to the average standard of 
moving 1,309 pounds one mile in one day, how long would it 
take him to move one ton 100 miles? If we suppose the ton 
to be a gross ton of 2,240 pounds, then the movement for 100 
miles is equal to moving 224,000 pounds one mile. To make 
such a movement at the rate of 1,309 pounds in one day would 
require a little more than 171 working days, if no allowance is 
made for return journeys. But return journeys must be made, 
and as he carries only 119 pounds, the number of them would 


be a fraction more than 18, equivalent to walking 1,800 miles. 
If he walks 30 miles in a day on the return trips, 60 days would 
be consumed by them, and the time required for moving one 
ton of coal from the Schuylkill mines to Philadelphia, if the 
time for returning for each load is included, would be a little 
more than 231 days. : 

Such movements are necessarily so expensive that in prac- 
tice they were rarely made, even during savage or colonial 
eras, except over very short routes. The usual method of 
transporting heavy and comparatively cheap articles over long 
distances, and indeed the only method for making such move- 
ments at a cost which did not exceed values at the point 
of consumption, was formerly by water routes, and it is only 
since the advanced railway era made lengthy land movements 
of cheap products possible that a new order of things, deeply 
affecting all persons and interests has been established. 

But navigable water routes do not extend to all parts of the 
earth, and even under the most favorable circumstances land 
movements must, to some extent, be intermingled with water 
movements. The Indian system, and the system prevailing 
in this country during all the colonial era, and the first third 
of the present century, was founded on the use of water routes 
for all bulky and lengthy movements, intermingled with the 
resort to land carriage to such a limited extent that it was 
at best but little more than “making a portage,” of various 
lengths, or transferring property from one water route to 
another, 

As civilization advances, and numerous immigrants estab- 
lish themselves in inland districts, the necessity of mitigating 
the horrors of the portage system is developed. Then roads 
are constructed; at first very poor ones, scarcely passable for 
vehicles at any season, and often impassable, but roads on 
which horses or other beasts of burden can be used to carry 
loads. This stage was very protracted in many portions of 
this country during colonial periods, and for some years later. 
What a horse can carry on his back often depends largely on 
the condition of roads, and especially on whether they are com- 
paratively level or mountainous, abounding in steep grades. 
On roads of the latter class the loads formerly common were 
about 200 pounds, while on level roads they approached and 
occasionally exceeded 400 pounds. 

If we suppose that horses can carry from 300 to 400 pounds, 
say 350 pounds, on their backs over long journeys, on roads 
interspersed with hills and dales in the usual proportion, and 
that they can continuously travel 20 miles per day, the result 
would be the equivalent of a movement of 7,000 pounds one 
mile in one day, a labor which would be worth, in competition 
with the average charges for all the freight railway movements 
of a recent year in this country, about 3} cents. As horses 
could not be expected to make such movements without 
human superintendence, and as it was usual in organized 
pack-horse transportation systems to have one man to take 
charge of every ten or fifteen horses, some allowance should 
be made for such supervision. If we add to the work of fifteen 


| horses the labor of one man, the combined result of a day’s 


operations is equivalent to the movement of 105,000 pounds. 
At this rate, one man and fifteen horses, could make a move- 
ment equivalent to the transportation of a ton of coal from the 


Schuylkill mines to Philadelphia in a little more than two days, 
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if no allowance is made for return trips; but if they are reck- 
oned the time required would probably be between three and 
four days. It is obvious that communities obliged to depend 
upon pack-horses for exchanges of merchandise would buy 
and sell very few bulky articles. It is stated that in 1784 the 
cost of transportation, by pack-horses, from Philadelphia to 
Erie, was $249 a ton—a movement that has since been made 
by rail for a small fraction of this sum. 

The next step is the construction of common or country 
roads. Much may depend upon the character of the vehicles 
used, anid still more, perhaps, upon the extent to which the 
road is improved. In interior Pennsylvania it was stated some 
years ago in a report of the canal commissioners that on ordi- 
nary poor and hilly country roads, a team moved one ton of 
freight 12 miles in one day, and that in the next stage of de- 
velopment, represented by the inferior turnpikes, the team 
moved 1} tons 18 miles per day—the gain or increase being 
from the equivalent of 12 tons moved one mile to 27 tons 
moved one mile, an increase of 125 per cent., which was the 
reported benefit in Pennsylvania, of the substitution of turn- 
pikes for common roads. The teams referred to were four- 
horse teams, each of which usually had a driver, and the 
weights drawn, of course, included the wagon on which freight 
was loaded. To secure the benefits of the turnpike, tolls were 
exacted which frequently exceeded the sums per ton per mile 
now charged by railway companies for the entire movement of 
such freight. On the first of American turnpikes leading be- 
tween Philadelphia and Columbia, these tolls were at an early 
period at the rate of 1.35 cents per ton per mile. Omitting 
consideration of tolls, and looking only to results achieved on 
the turnpike, we have, as the product of the work of one man 
and four horses, in one day, the equivalent of a movement of 
27 tons one mile, which is worth, according to the average 
modern railway standard, about 27 cents! 

The business of moving freight in Conestoga wagons was, of 
course, never conducted at anything like such rates in this 
country. The sums actually paid on various routes have 
already been stated. 

If we apply four-horse-team facilities to the movement of 
eoal to Philadelphia from the Schuylkill region, the result would 
be that a ton could be taken there, over rough country roads, 
in a little more than eight days, and an equivalent amount of 
work could be done on a turnpike in a little less than four 
days. At the rate of 20 cents per ton per mile it would cost 
$20 to move a ton of coal from the Schuylkill mines to Phila- 
delphia.- The movement of one of the first wagon loads taken 
there in a wagon did cost $28. 

The charges actually paid for land movements, as indicated 
by the statements already made, were so high that the surplus 
commercial value of many classes of cheap products now 
moved over lengthy overland routes was entirely consumed 
before they reached the point of consumption, or reduced to 
such small figures that there was no incentive to surplus pro- 
duction in many districts. Several results followed: First, that 
the gross amount of production was infinitesimal in compari- 
son with the production of the present day, making due allow- 
ances for difference in population; second, that a large propor- 
tion of those who endeavored to create surplus supplies were 
obliged to perform more toilsome and persistent manual labor 
than is now common among men engaged in similar pursuits; 
and third, that expedients were adopted for reducing the bulk 
and weight of surplus products, such as transforming cereals 
into whisky, for instance, which are now unnecessary. 

When we consider that the best results attained in Pennsyl- 
vania, by turnpike roads, in connection with the overland 
freight movements of considerable length, was so expensive 
or unproductive, that the commercial product of four horses, 
a Conestoga wagon, and a driver, was, according to modern 
standards, worth only 27 cents per day, we begin to see what a 
vital element of progress was furnished by the railways. It is 
only by great improvements on the early lines, however, that 
the present condition of affairs has been produced. 

The effective force of a mule on the Mauch Chunk Railway, 
the early coal road of Pennsylvania, was equal to the transpor- 
tation of a little more than 57 tons one mile in one day. This 


ive force of a mule on that line and a team of four horses on 
a crude turnpike, moving only 27 tons one mile in a day was 
very great; the work of four mules on the railway being 228 
tons moved one mile in one day, or more than eight times the 
work of the corresponding number of horses on the turnpike. 
Some of the early horse railways were much better. On one 
of them the usual movement of one horse was equivalent to 
the movement of 240 tons one mile one day. The difference 
between the work of a horse on comparatively superior early 
railways, and the work of a mule on the Mauch Chunk Rail- 
way, is represented by the difference between 57 tons and 240 
tons, moved one mile one day, or, in other words, the effective 
force of a horse on a railway was more than quadrupled by 
improvements in early railway construction. 

Similar differences were subsequently developed in the capa- 
city of steam railways, arising partly from improvements in 
locomotives but primarily from improvements in permanent 
way, inasmuch as the tracks of the first crude railways of this 
country were generally found to be too fragile to permit free 
movements of early locomotives which only weighed from six 
to seven tons; and such movements as are now made daily 
by heavy trains, if they had been at all possible, would soon 
have annihilated the superstructure of a number of the early 
lines. 

The movements already described, as applied to the ton of 
coal to be moved one hundred miles, or from the Schuylkill 
mines to Philadelphia, briefly show about all that could be 
done to economize such movements before railways strong 
enough to support heavy locomotives were constructed, and 
before such locomotives were used. Let us recapitulate the 
results:— 

1. To move one gross ton of coal 100 miles by a human bur- 
den bearer would require 231 days of labor. 

2. To move one gross ton of coal 100 miles on a pack horse 
would probably require his services for a little more than 50 
days, if allowance is made for return trips. 

3. To make the movement over a rough country road would 
require the use of a team and four horses for a little more than 
8 days, and on a turnpike road for a little less than 4 days, if 
no allowance is made for a return trip; but with such allow- 
ance the time would be materially increased. 

4. On a crude railway, like the early Mauch Chunk coal 
road, a horse or mule could move 57 tons one mile one day. 
Such labors would be equivalent to carrying one ton of coal 
100 miles in about 13 days. 

5. If a superior railway for the use of horse power could be 
used and the appliances brought up to what was formerly con- 
sidered a high standard for such works, and movements equiv- 
alent to 240 tons one mile in one day were made, the result 
would be the performance of labor equal to the movement of 
a ton of coal from Schuylkill mines to Philadelphia in less 
than half a day. 

Then, with a horse railway of a high class, one horse, under 
such human guidance as might be found necessary, would, in 
less than half a day, perform a labor which would require 231 
days of the work of a man as a burden bearer. 

On all important railways there has been a rapid advance 
during late years, in the weight of locomotives, of trains, and 
the amount of freight carried. It is difficult to say what can 
be or is now accomplished. It is known that years ago trains 
containing from 500 to 700 tons of freight commenced pass- 
ing over great lines, daily, sometimes over distances of 100 
miles per day, and occasionally over double that distance. A 
movement of 500 tons for a distance of 200 miles in one day, 
means the equivalent of 100,000 tons moved one mile in one 
day, and this is not a difficult feat. At present a number of 
existing locomotives are capable of drawing more than 2,000 
tons on a level railway. 

Trains carrying an aggregate weight of 1,500 tons, including 
the weight of the engine and cars, are now not uncommon; 
and some trains are run over favorable grades which carry 
1,500 tons of freight. That seems to be about the capacity 
which was, in 1885, regarded as something beyond a usual 
standard, and yet attainable. The weight of standard freight 
trains running from Mifflin to Harrisburg, on the Middle divi- 


was a very crude railway; but the difference between the effect-' sion of the Pennsylvania Railroad, in 1885, was 2,445 tons, 
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The locomotive and cars weighed 1,889,205 pounds, and the 
load weighed 8,000,000 pounds, or 1,500 net tons. 

In connection with the low average railway rates of the pre- 
sent day it should be understood that all railway charges are 
by no means uniformly brought down to the lowest standards; 
and, also, that the approaches to the existing average rates 
have been gradual, the declines extending over a long series of 
years, and the possibility of making such reductions as have 
occurred being only gradually developed by many combina- 
tions of favorable circumstances and the pressure of intense 
competition. The most notable feature of all comprehensive 
railway statistics, relating to extensive transactions, and cover- 
ing a series of years, is a marvelous increase in the volume of 
business, or number of tons moved one mile, and a contempo- 
raneous decrease in the average charges for such movements. 

The amount of labor performed on railways in the United 
States is now so great and the charges for much of it are so low 
that it was estimated by a government statistician of the Inte- 
rior Department, that an equivalent amount of land transport- 
ation could not be obtained through any other agency than 


railways for a less cost than more than $11,000,000,000, while 
all the receipts of the railways were considerably less than 
$1,000,000,000; so that the aggregate annual saving effected by 
railways, in comparison with any other land agencies of trans- 
‘portation, is approximately $10,000,000,000, or a sum about 
equal to the value of all the products of the country, exclusive 
of duplications. 

This statement gives such a comprehensive view of the mag- 
nitude and relative cheapness of railway labors that it may be 
desirable to state, more particularly, that the report of Carroll 
D. Wright, United States Commissioner of Labor, dated March 
17th, 1886, says: ‘There are in the United States 28,600 loco- 
motives. To do the work of these locomotives upon the exist- 
ing common roads of the country and the equivalent of that 
which has been done upon the railroads the past year would 
require, in round numbers, 54,000,000 horses and 13,500,000 
men. The present cost of operating the railroads of the 
country with steam power is, in round numbers, $502,600,000 
per annum; but to carry on the same amount of work with men 
and horses would cost the country $11,308,500,900.” 
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HE preceding pages represent an earnest effort to collect 

and present in a convenient form many of the facts 

bearing on the wonderful advancement of transportation sys- 
tems in the United States. 

There are two ways of reaching conclusions. One is to in- 
vent a theory and deny or ignore facts which demonstrate its 
fallacy. The other is to ascertain and study the facts, and base 
any definite opinions that may be formed strictly upon them. 

The intelligent and disinterested reader will base any theory 
he may adopt on the facts, regardless of the efforts made from 
time to time to promulgate and enforce delusive, confusing, 
and contradictory views, or to apply, on a stupendous scale, 
false plans or principles of action. He will ask what are the 
causes of lamentable failures and of great successes? What is 
there to applaud and what should be condemned? What are 
the great lessons to be drawn from the logic of events and 
actual developments? 

It is easier to ask such questions than to answer them, partly 
on account of a superabundance of complications which render 
it impossible to prescribe any single cure-all for either of many 
minor evils, or to suggest a universal style of progression ap- 
plicable to all contingencies. The possibilities of making sun- 
dry things better or worse are almost as wide as the range of 
human effort, and it is idle to attempt to achieve all that is 
desirable by any small number or particular description of 
reformatory efforts. 

Attention has already been directed to obvious lessons, some 
of which may again be referred to in a brief recapitulation:— 

First. Numerous new illustrations have been afforded of the 
old truth that roads or other convenient channels of commu- 
nication are the greatest aids of civilization and progress. The 
commercial, industrial, social, and in some respects even the 
moral and political conditions of a country are often controlled 
by the character of its available roads. There can be no genu- 
ine prosperity in large inland districts without good roads, 
a phrase which, at this day, means railways. Such an extra- 
ordinary movement of population from rural districts to towns 
and cities as has occurred during the last half century would 
have been impossible if existing facilities for the cheap and 
rapid movement of persons and property had not been pro- 
vided. The mining, manufacturing, mechanical, and agricul- 
tural developments, which excite wonder and admiration, 
constantly contribute to the happiness of mankind, and form 
the vital essence of modern life, could not exist in the absence 
of the iron highways of the present day. 

Second. Advancement was exceedingly rapid and effective 


in promoting desirable ends, after railway construction by 


incorporated companies fairly commenced, and exceedingly 
slow before the commercial principle was invoked. More is 
done now in a decade than was formerly done in centuries. 

Third. Progression, through all its ramifications, Minged on 
a long series of gradual developments, one thing growing out 
of another, each successful step in a desirable direction being 
followed by more extensive movements of a similar character, 
intermingled with sundry changes or improvements; the essen- 
tial feature of all positive gains being an improved application 
of scientific methods to the performance of the task of moving 
persons and property, as a substitute for primitive and inferior 
appliances. 

Fourth. Transportation has become a science, and scientific 
knowledge of many matters affecting it, and the skillful ap- 
plication of scientific principles to each of many things, are 
vitally necessary to attain the best results. This great truth 
has too often been ignored, and to a disregard of it many 
disasters of numerous descriptions may be attributed. Dam- 
aging and dangerous errors in the performance of many classes 
of multitudinous and prodigious labors, from the highest to 
the lowest, both in construction and operation, can only be 
avoided, to the extent that is practicable and desirable, by a 
better recognition than has heretofore been universal, of 
scientific truths evolved from the plain teachings of expe- 
rience. In comparatively simple affairs, such as tamping a 
tie, or firing a locomotive, it is difficult, on many roads, to 
secure the services of men who are willing and competent to 
perform their tasks in a reasonably correct and efficient man- 
ner. The constant losses suffered from their delinquencies are 
typical of things to be avoided in many broader fields of action, 
from the organization or operation of great railway lines to 
the passage of interstate-commerce bills. 

Fifth. Scientific methods, whether they affect the construc- 
tion of bridges, tunnels, or other portions of a railway, or the 
removal of obstructions to waterways, or the manufacture and 
operation of cars or locomotives, are necessarily expensive, 
and some of the most intricate and complicated of all trans- 
portation questions relate to the methods by which the enor- 
mous capital employed for such purposes shall be provided, 
and the owners of such capital compensated. 

Sixth. It is unjust and unfortunate that while-a large num- 
ber of individuals, interests, sections, and communities have 
been greatly benefitted by the construction and operation of 
railroads, the total wealth of the country being increased by 
them to a much greater extent than their cost, a large propor- 
tion of the owners of American railway securities have suffered 
great losses from their investments in such property. Much 
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of the capital applied to creating and operating lines which 
immensely benefited the persons served has been unremuner- 
ative. There are various causes for such losses, but so far as 
they are attributable to unwise or defective legislation, past 
errors should be avoided and amends made for wrong-doing. 
One of the great needs of the time is that the public conscience 
should be quickened in regard to the relations between gov- 
ernments and owners of railway property, and especially in 
reference to legislation relating to the capitalization of railway 
companies and the regulation of railway rates. 

Seventh. Whatever may be done for the improvement of 
waterways or the construction of artificial water routes, they 
can only provide for a small portion of the requirements of 
the American people, and navigable rivers and canals must 
always have limited mileage and scope of possible utility, in 
comparison with the railway lines now existing. 

Eighth. No results have been so satisfactory as those se- 
cured from the operation of solvent and prosperous rail- 
ways, by an ample-corps of reliable and skillful officials 
and well-trained employés. Impecuniosity or lack of avail- 
able means to promptly provide the necessary or desirable 
improvements of permanent way and rolling stock, lead to the 
infliction of privations or injuries, in the nature of imperfect 
facilities or accommodations, damaging delays, and terrible 
accidents. It is, therefore, the interest of that portion of the 
public which is not directly concerned as investors, as well as 
of the holders of securities, that railway operations should be 
attended with a reasonable degree of financial success. 

Ninth. Experience has indicated, in connection with the 
operation of the gigantic railway systems which now conduct 
a large proportion of the transportation movements of the 
United States, that there is greater danger of their bankruptcy, 
and of the wasteful and unnecessary duplication of lines, than 
of systematic overcharging. Competition has been so much 
encouraged by a variety of causes, that manifest evils have 
grown out of its excesses, and while the people of many sec- 
tions are likely to enjoy all the benefits that can arise from it, 
there are a number of directions in which protection from its 
injurious outgrowths is desirable. 

Tenth. While few things are more useful and beneficial 
than the construction of a railway where it is really needed, 
few things are more wasteful or a more prolific source of 
widespread misfortunes than the construction of unnecessary 
lines, or roads for which there is not sufficient use to render 
them remunerative within a reasonable time after they are 
finished. 

Eleventh. Railways represent the first effort to combine the 
functions of owners of extensive highways with the duties of 
common carriers. The labors involved in both these capacities 
have been performed in a manner so far superior to pre-exist- 
ing methods, in economy and effectiveness, that the total 
amount of transportation now conducted immensely exceeds 
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the volume of corresponding movements in former times, and 
the freight and passenger business of hundreds of lines has 
increaséd, from year to year, with wonderful rapidity, a 
result that could only be achieved by rendering useful and 
desirable service to many millions of persons. The bulk of 
this service is performed by incorporated companies, whose 
principal incentive to exertion is a desire to secure remunera- 
tion for the capital represented by their stock and bonds. 
Failure to obtain given sums renders them unable to pay 
their just debts or to make adequate returns to -their stock- 
holders, and imposes on them perils of bankruptcy, which are 
often seriously felt by owners and creditors as well as the com- 
munities served; and when such disasters are unusually nume- 
rous they injuriously affect the entire industrial and financial 
system of the country. 

Twelfth. Wherever the railway goes it is accompanied with 
three other things of great importance. They are the mail, 
telegraph, and express. Immense districts have been supplied 
with these pioneers and adjuncts of civilization, commerce, and 
intelligence by the extension of railways. The huge masses 
of mail matter and enormous editions of daily newspapers 
forwarded could not be moved with the rapidity necessary to 
meet current requirements by any other agencies than those 
which now perform this task. The express system has grown 
up with railway expansion, from small beginnings into stu- 
pendous proportions. 

Thirteenth. That the general welfare would be promoted by 
keeping railways on a commercial footing can scarcely be 
doubted. An assumption of governmental control of railways 
accompanied with the assumption of pecuniary responsibility 
for the result of their operation would be a hazardous experi- 
ment, and those who wish to maintain the solvency and free- 
; dom of the Republic may well contemplate it with horror. The 
greatest real danger of such a perilous resort comes from in- 
justice practiced by American governments in their relations 
to railways. 

Fourteenth. Ample opportunities have been afforded of 
judging of the actual results in the past, and probable results 
in the future, of reliance for transportation facilities upon the 
governmental action which has provided common roads, im- 
proved rivers and harbors, and built a few canals and railways; 
and upon the action of incorporated companies which furnished 
nearly all the turnpikes, canals, and railways. The differ- 
ence between the condition of the country if governmental 
efforts alone had been made, and that now existing, may be 
more readily imagined than described. The wisest thing 
governments have ever done in connection with this subject 
was to authorize companies to make and operate the steel 
rivers of internal commerce; and the wisest thing they can do 
in the future is to judiciously blend an avoidance of officious 
intermeddling with an honest discharge of their legitimate 
duties to railway investors, travelers, and transporters. 


END. 
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ADD—BEL 


A. 


Addison, 212. 

Adirondack, 174, 213. 

Adrian and Toledo, 100. 

Alabama and Tennessee Coal and Iron 
Company, 353. 

Alabama Central, 144, 176,217. 

Alabama Great Southern, 176, 181, 217, 
223, 276, 358. 

Alatamaha and Brunswick, 74. 

Albany and Schenectady, 127, 131. 

Albany and Susquehanna, 174, 180, 213, 
242, 361. 

Albany and Vermont, 142. 

Albany and West Stockbridge, 159. 

Albemarle and Raleigh, 276, 353. 

Alvia, Knoxville and Des Moines, 218. 

Alexandria and Fredericksburg, 217. 

Alexandria and Washington, 144, 183. 

Alexandria, London and Hampshire, 183. 

Allegan and South-eastern, 213. 

Allegheny Portage, 75, 77, 78, 80, 87, 90, 
125,159. (See Portage.) 

Allegheny Walley. 142, 174, 180, 213, 223, 
242, 274, 276, 350, 361. 

Allentown, 213. 

Ailiance and Poke Erie, 213. 

Amador branch, 220. 

American Central, 218. 

Americus, Preston and Lumpkin, 353. 

Anderson, Lebanon and St. Louis, 213. 

Annapolis and Elk Ridge, 80, 116, 119. 

Anniston and Atlantic, 353. 

Arkansas Midland, 220. 

Aroostook River, 212. 

Ashburnham, 212. 

Ashley river, 217. 

Ashtabula and Pittsburgh, 213, 223. 

Ashuclot, 142. 

Asheville and Spartanburg, 353. 

Atchison and Nebraska, 220, 224. 

Atchison, Colorado and Pacific, 220, 224. 

Atchison, Jewell County and Western, 
220. 

Atchison, Topeka and Santa Fe, 177, 220, 
224, 226, 242, 244, 277, 317, 319, 342, 
349» 35% 35%, 35% 355, 359, 357» 359) 


362. 

Atlanta and Charlotte Air Line, 217, 223. 

Atlantic and Danville, 353. 

Atlantic and Great Western, 180, 183, 
186, 206, 248, 297- 

Atlantic and North Carolina, 144. 

Atlantic and Pacific, 220, 277, 349, 350, 
352, 355, 357, 358 

Atlantic and St. Lawrence, 115, 117, 130, 
141, 142. 

Atlantic and West Point, 144, 274, 276. 

Atlantic Avenue, 75. 

Atlantic Coast Line, 358. 

Atlantic, Gulf and West Indian, 141, 144, 
176. 

Atlantic, Mississippi and Ohio, 141, 144, 
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362. 
Atlantic, Tennessee and Ohio, 176. 
Attica and Buffalo, 127, 131. 
Attleborough Branch, 212. 
Auburn and Rochester, 127, 131. 
Auburn and Syracuse, 127, 131. 
Augusta and Sandersville, 353- 
Augusta and Savannah, 274. 
Aurora Branch, 197. 
Avon, Geneseo and Mount Morris, 142. 
Arizona Mineral Belt, 358. 


B. 


Bachman Valley (of Maryland), 213. 
Bachman Valley (of Pennsylvania), 213. 
Bald Eagle Valley, 174, 180. 

Baltimore and Hanover, 213. 

Baltimore and Ohio, 71, 74, 75, 77, 79) 80, 
83, 87, 94, 95, 100, IOT, 103, 105, 106, 
108, 109, 110, 116, 117, 118, 119, 
125, 127, 128, 135, 130, 141, 142, 
152, 153, 158, 159, 160, 161, 179, 
185, 189, 191, 202,/205, 208, 213, 
241, 242, 244, 254, 265, 274, 275, 
280, 283, ae ae 317, 328, 349, 
351, 352, 301, 381- 

BalGare and Philadelphia, 276. 

Baltimore and Potomac, 213, 223. 

Baltimore and Susquehanna, 74, 77, 80, 
94, 131, 148, 158. 

Baltimore and Washington, 74, 80, 108, 
110, 11g, 120, 128, 131, 136, 150. (See 
Washington Branch. ) 

Baltimore, Ohio and Chicago, 213, 223. 

Baltimore Short Line, 213. j 

Bangor and Katahdin Iron Works Rail- 
way, 275- 

Bangor and Piscatauqua, 174, 212, 275- 

Barclay Coal Company, 142. 

Bardstown branch, 258, 353- 

Bath, 74. 

Bath and Hammondsport, 213. 

Baton Rouge, Grosse Tete and Opelou- 
sas, 177- 

Bay and Coast, 220. 

Bay de Noquet and Marquette, 207- 

Beaver Meadow, 77, 85, 135, 150, 195, 207- 

Bedford and Bridgeport, 213, 223- 

Bedford, Springville, Owensburg and 
Bloomfield, 213. 

Beech Creek, 352- 

Belfast and Moosehead Lake, 212. 


120, 
150, 
183, 
223, 
276, 
350, 
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‘ BEL—CAR 
Bellaire and South-western, 213, 
Bellefonte and Snowshoe, 142. 
Belleplain, 7s. 
Belleville and Eldorado, 218. 
Belleville and Southern Illinois, 177, 218. 
Bell’s Gap, 213, 248. 
Belvidere-Delaware, 142, 174, 213. 
Bennington and Gastenburg, 212. 
Bennington and Rutland, 142. 
Berkeley Branch, 220. 
Berkshire, 115. 
Berlin, 213. 
Berlin Branch, 213. 
Bingham Cafion and Camp Floyd, 220. 
Birmingham and Gloucester, gs. 
Black Diamond Coal Mining, 177. 
Black River and Morristown, 213. 
Blairstown, 213. 
Blossburg and Corning, 77. 
Blue Ridge, 144, 159. 
Blue Spring, Orange City and Atlantic, 


353- 

Boone County and Booneville, 177. 

Booneville, St. Louis and Southern, 177. 

Boston and Albany, 75, 79, 80, 101, 107, 
115, 117, 118, 142, 159, 182, 231, 242, 
244, 247,248, 274, 275, 317, 319, 331, 
339, 344, 361. 

Boston and Lowell, 74, 75, 76, 80, 86, 95, 
103, 108, T10, 115, 127, 131, 142, 174, 
182, 188, 208, 212, 248, 275. 

Boston and Maine, 75, 115, 127, 131, 182, 
188, 212, 248, 275, 317, 361. 

Boston and New York Air Line, 212. 

Boston and Providence, 74, 76, 81, 86, 95, 
300, 108, IIo, 115, 127, 131, 182, 248, 


275. 

Boston and Worcester, 76, 86, 99, 100, 
105, 127, 131, 134, 182. 

Boston, Barre and Gardner, 212. 

Boston, Clinton, Fitchburg and New 
Bedford, 75, 115, 142, 174, 212. 

Boston, Concord and Montreal, 115, 142, 
212. 

Boston, Hoosac Tunnel and Western, 
213, 274, 276. 

Boston, Revere Beach and Lynn, 75, 212, 


275- 

Boston, Winthrop and Point Shirley, 212. 
Bowling Green, 213. 

Bradford, Bordell and Kinzua, 276. 
Bradford, Eldred and Cuba, 276. 
Breakwater and Frankford, 213. 
Bridgeport, 131. 

Brighthope, 116, 144, 176. 

Brinkley and Cotton Plant, 220. 

Brodie and Benton, 357. 

Brookfield Coal, 174. 

Brooklyn and-Montauk, 174, 213. 
Brooklyn and Rockaway Beach, 174, 213. 
Brooklyn, Bath and Coney Island, 174. 
Brooklyn, Fiatbush and Coney Island, 


213. 

Brunswick and Albany, 217, 223. 

Brunswick and Chilicothe, 218. 

Brunswick and Western, 276. 

Bucksport and Bangor, 212. 

Buffalo and Erie, 189. 

Buffalo and Erie Basin, 213. 

Buffalo and Niagara Falls, 100, 127, 131. 

Buffalo and New York, 158. 

Buffalo and South-western, 213. 

Buffalo, Bradford and Pittsburgh, 174. 

Buffalo, Corning and New York, 298. 

Buffalo Creek, 213. 

Buffalo, New York and Erie, 142. 

Buffalo, New York and Philadelphia, 
174, 213, 223, 248, 274, 276, 349, 352. 

Buffalo, Rochester and Pittsburgh, 276. 

Buffalo, Pittsburgh and Western, 349. 

Burlington and Lamoille, 212, 275. 

Burlington and Missouri River, 197, 229, 
224, 226, 277, 350, 356, 362. 

Burlington and North-western, 218, 277, 


270. 
Burlington and South-western, 218, 223. 
Burlington and Western, 277, ae 356. 
Burlington, Cedar Rapids and Northern, 
218, 223, 277, 278, 350, 356, 362. 


c. 


Cairo and St. Louis, 218, 223. 

Cairo and Vincennes, 218, 223. 

Caledonia, Mississippi and Western, 218. 

California and Oregon, 350. 

California and Southern, 357. 

California Central, 355. 

California Northern, 177. 

California Pacific, 220, 224. 

California Southern, 355. 

Camden and Amboy, 74, 76, 79, 86, 94, 
IOI, 102, 103, 106, 10g, 118, 131, 134, 
136, 150, 163, 207, 256 

Camden and Atlantic, 276. 

Camden and Burlington County, 174. 

Camden, Gloucester and Mount Eph- 
raim, 213. 

Canada and Atlantic, 142, 275. 

Canada and Great Western, 158. 

Canada Southern, 213, 242. 

Canadian Pacific, 305, 352, 354- 

Canton, Aberdeen and Nashville, 353. 

Cape Fear and Yadkin Valley, 144, 176, 
217, 353- 

Carbon and Otter Creek Valley, 213. 

Carbondale and Shawneetown, 218. 
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Carolina Central, 116, 141, 144, 217, 276, 


353- 

Carson and Colorado, 350, 357- 

Carthage and Burlington, 177. 

Carthage, Watertown and Sackett’s 
Harbor, 213. 

Cascade, 177. 

Caeeeigos and Fogelsville, 142, 174, 213, 
27' . 

Catawissa, 142, 174, 213. 

Catawissa and Williamsport, 87. 

Catskill and Canajoharie, 74. 

Cayuga and Susquehanna, 7s. 

Cazenovia, Canastota and De Ruyter, 


213. 

Cedar Falls and Minnesota, 177, 218. 

Cedar Rapids and Missouri River, 177, 
181, 218. 

Cedar Rapids, Iowa Falls and North- 
western, 356. 

Celina, Van Wert and State Line Exten- 
sion, 213. 

Central, 75. 

Central and Montgomery, 226. 

Central Branch Union Pacific, 177, 181, 
226, 357- 

Central Iowa, 177, 218, 223, 277, 278. 

Central Military Tract, 197. 

Central, of Georgia, 274, 276, 317, 362, 


377° 

Cen Bat of Minnesota, 218. 

Central, of New Jersey, 118, 142, 150, 
153, 174, 185, 195, 196, 208, 213, 228, 
242, 273, 270, 361. 

Central, of South Carolina, 353. 

Central Ohio, 142. 

Central Pacific, 167, 177, 179, 220, 224, 
226, 242, 243, 244, 250, 277, 317, 310, 
342, 355, 362. 

Central Railroad and Banking Company 
of Georgia, 81, 100, 144, 353- 

Central Vermont, 115, 142, 242, 274, 275, 
316, 317, 36r. 

Champaign, Havana and Western, 218, 
223. 

Champlain and St. Lawrence, 142. 

Charleston and Hamburg, 71, 72, 73, 78, 
81, 96, 100, Iot, 103, 107. 

Charleston and Savannah, 256, 274, 276. 

Charleston, Cincinnatiand Chicago, 353. 

Charlotteburgh and Green Lake, 213. 

Charlotte, Columbia and Augusta, 141, 
144, 176, 181, 274, 276. 

Charlton, Des Moines and Southern, 218. 

Chartiers, 213. 

Chateugay, 213. 

Chatficld, 218. 

Chattanooga and Knoxville, 183. 

Chemung, 116. 

Cheraw and Chester, 217, 276. 

Cheraw and Darlington, 144, 276. 

Cheraw and Salisbury, 276. 

Cherokee Iron, 217. 

Cherry Valley, 218. 

Cherry Valley, Sharon and Albany, 213. 

Chesapeake and Nashville, 353. 

Chesapeake and Ohio, 141, 144, 159, 176; 
217, 223, 242, 358, 302. 

Cheshire, 115, 275, 316. 

Chester, 174. 

Chester and Delaware River, 213. 

Chester and Lenoir, 76, 144, 217, 276. 

Chester Creek, 174. 

Chester Valley, 142. 

Chestnut Hill, r42. 

Chicago and Alton, 141,144, 177, 198, 209, 
218, 223, 242, 244, 247, 274, 275, 2775 
317+ 319, 302, 374. 

Chicago and Atlantic, 274, 276, 277, 349, 


p25 
Chicago and Aurora, 197. 
Chicago and Block Coal, 213. 
Chicago and Canada Southern, 213. 
Chicago and Dakota, 21g. 
Chicago and Eastern Illinois, 177, 2109, 
275, 277 


Chicago and Grand Trunk, 213, 223, 274, 
275, 276, 361. 

Chicago and Iowa, 219. 

Chicago and Milwaukee, 144, 151, 207, 
208. 

Chicago and Pacific, 219. 

Chicago and North-western, 116, r4r, 
144, 177, 181, 183, 186, 197, 203, 207, 
208, 209, 219, 224, 226, 228, 230, 231, 
242, 243, 244, 247, 200, 275, 277, 278, 


175 350, 35%, 352s 350, 362, 381. 
antes and Rock River, 219. 
Chicago and Springfield, 219, 224. 
Chicago and Tomah, 219. 
Chicago and West Michigan, 213, 223, 
228, 274, 276, 350. 
Chicago and Rock Island, t5r, 158, 165, 


208. 
Chicago, Bellevue, Cascade and West- 
ern, 218. ; 
Chicago, Burlington and Kansas City, 
277278. 
Chicago, Burlington and Northern, 
278, 352+ . 
Chicago, Burlington and Quincy, 
I4I, 144, 151, 165, 177, 181, 183, 
197, 206, 207, 208, 218, 223, 226, 
231, 242, 243, 244, 247, 200, 275, 
278, 317, 330, 344, 351, 352, 356, 
302, 377+ 


AVY 


120, 
186, 
228, 
2775 
357) 
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Chicago, Clinton and Western, 2:8. 
Chicago, Clinton, Dubuque and Minne- 
sota, 218, 223. 
Chicago, Cincinnati and Louisville, 142, 


174. 
Chicago, Detroit and Canada Grand 
Trunk Junction, 142, 174. 
Chicago, Iowa and Dakota, 277, 278. 
Chicago, Iowa and Nebraska, 144. 
Chicago, Kansas and Nebraska, 357. 
Chicago, Kansas and Western, 355. 
Chicago, Milwaukee and St. Paul, 141, 
144, 177, 181, 183, 197, 219, 223, 231, 
242, 243, 244, 247, 275, 277, 278, 317, 
_ 344, 350, 351, 352, 355, 362. 
Chicago, Pekin and South-wes ern, 219. 
Chicago, Rockford and Northern, 219. 
Chicago, Rock Island and Pacific, 141, 
144, 158, 177, 181, 183, 186, 189, 197, 
198, 203, 219, 224, 226, 242, 243, 244, 
247, 275, 277, 278, 317, 340, 351, 355, 
356, 362. 
Chicago, Saginaw and Canada, 273. 
Chicago, Santa Fe and California, 355. 
Chicago, St. Louis and Pittsburgh, 274, 
va 275 2773 327» 377: 
Chicago, St. Louis and New Orleans, 


sa 142, 144, 217, 223, 242, 243, 316, 

302. 

Chicago, St. Paul and Kansas City, 277, 

., . 278) 35%, 356- 

Chicago, St. Paul, Minneapolis and 
Omaha, 177, 219, 224, 220, 275, 277, 
278, 35%, 352, 356, 362. 

Chippewa Falls and Western, 219. 

Cincinnati and Baltimore, 213. 

Cincinnati and Eastern, 213. 

Cincinnati and Muskingum Valley, 143, 


213, 276. 
Cincinnati and Portsmouth, 214. 
Cincinnati and Springfield, 214. 
Cincinnati and Westwood, 214. 
Cincinnati,Cum>erland Gap and Charles- 
ton, 176. 
Cincinnati, Hamilton and Dayton, 142, 
\.. 154, 183, 274, 275, 279, 277, 361. 
Cincinnati, Hamiiton and Indianapolis, 
_ 143, 174. 
Cincinnati, La Fayette and Chicago, 219 
Cincinnati, Indianapolis, St. Louis and 
Cricaee: 143, 175, 274, 275, 276, 277, 
301 


Cincinnati, New Orleans and Texas 
Pacific, 274, 276, 330. 

Cincinnati, Richmond and Chicago, 143. 

Cincinnati, Richmond and Fort Wayne, 


214. 
Cincinnati, Rockport and South-western, 


214. 
Cincinnati, Sandusky and Cleveland, 116. 
Cincinnati, Selma and Mobile, 276. 
Cincinnati Southern, 217, 223, 358. 
Cincinnati, Van Wert and Michigan, 276. 
Cincinnati, Wabash and Michigan, 214, 
223, 276. 
Cincinnati, Washington and Baltimore, 
274, 275; 276. 
City Point and Army, 183. 
Clarinda and St. Louis, 219. 
Clarksburg, Weston and Glenville, 217. 
Clayton and Theresa, 214. 
Cleveland, Akron and Columbus, 274, 


279. 

Cleveland and Dalton, 183. 

Cleveland and Erie, 189. 

Cleveland and Mahoning Valley, 
175, 214. 

Cleveland and Marietta, 214, 276. 

Cleveland and Pittsburgh, 141, 143, 162, 
208, 231, 242, 316, 361. 

Cleveland and Toledo, 16s, 223. 

Cleveland and Wellsville, 119. 

Cleveland, Columbus and Cincinnati, 
116, 151, 165, 183. 

Cleveland, Columbus, Cincinnati and 
Indianapolis, 141, 143, 242, 244, 274, 
275, 276, 316, 317, 377) 301. 

Cleveland, Lorain and Wheeling, 276. 

Cleveland, Mount Vernon and Dela- 
ware, 143, 214, 276. 

Cleveland, Painesville and Ashtabula, 
I51, 214. 

Cleveland, Tuscarawas 
Wheeling, 214, 223. 

Clinton and Port Hudson, 76, 100, 120, 


143, 


Valley and 


145- 
Clinton, Bloomington and North-eastern, 


219. 
Clove Branch, 175. 
Cceur d'Alene Railway and Navigation, 


shes 

Colchester, 212. 

Colebrookdale, 175. 

College Hill, 214. 

Colorado Central, 220, 224. 

Colorado Central (of Wyoming), 220. 

Colorado Midland, 357. 

Columbia, 74, 75- 

Columbia and Greenville, 274, 276. 

Columbia and Philadelphia, 104, 110, 125, 
150, 156, 157- 

Columbia and Port Deposit, 175, 214, 

Columbus and Cincinnati Midland, 276. 

Columbus and Hocking Valley, 175, 214. 

Columbus and Maysville, 214. 


Columbus and Rome, 217, 353+ 
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Columbus and Toledo, 214. 
Columbus and Xenia, 116, 120, 128, 151. 
Columbus, Chicago and Indiana Central, 
141, 143, 175, 180, 185, 228, 242, 244, 
61 


301. 0 
Columbus, Hocking Valley and Toledo, 


276. 

Cahinber Kinkora and Springfield, 214. 

Columbus, Springfield and Cincinnati, 
143,274 Ne ie 

Columbus, Washington and Cincinnati, 
214. 

Colusa and Lake, 357. 

Commercial, 100. 

Connecticut Central, 212. 

Connecticut River, 212, 248, 275. 

Connecticut Valley, 212. 

Connecticut Western, 212. 

Concord, 116, 127, 13%, 142, 174, 275, 316. 

Concord and Claremont, 116, 142, 212. 

Concord and PortSmouth, 142, 174. 

Concord, Manchester and Lawrence, 256. 

Connecticut and Passumpsic River, 116, 
142, 174, 316. 

Connecting, 175, 180, 189, 202. 

Connotton Valley, 214, 350. 

Corning, Cowanesque and Antrim, 75, 
175, 214, 249. 

Cornwall, 143, 214. 

Cornwall and Lebanon, 276. 

Corpus Christi, San Diego and Rio 
Grande, 220, 226. 

Council Bluffs and St. Louis, 219. 

Covington, Columbus and Black Hills, 
221. 

Covington and Macon, 353. 

Cowley, Summer and Fort Smith, 221. 

Creston and Northern, 219. 

Crooked Creek, 219. 

Crown Point Iron Company, 214. 

Crystal City, 219. 

Cumberland and Maurice River, 214. 

Cumberland and Ohio, 217. 

Cumberland and Pennsylvania, 116, 143, 


175, 316. 
Cumberland Valley, 75, 77, 78, 80, 95, 
100, IIg, 150, 276. 


D. 


Dakota Central, 221. 

Dallas and Wichita, 221. 

Danbury and Norwalk, 142, 212, 275. 

Danvers, 142. 

Danville Branch, 75. 

Danville, Olney and Ohio River, 219. 

Danville and South-western, 219, 224. 

Dayton and Michigan, 143. 

Dayton and South-eastern, 214, 224. 

Dayton and Union, 143, 276, 

Dayton and Western, 143. 

Dayton, Xenia and Belpre, 143. 

Delaware, 143, 175. 

Delaware and Bound Brook, 214. 

Delaware and Chesapeake, 175, 214. 

Delaware and Hudson, 71, 72, 175, 180, 
182, 194, 195, 214, 273, 276. 

Delaware Bay and Cape May, 214. 

Delaware, Lackawanna and Western, 
I4T, 143, 159, 161, 182, 194, 195, 196, 
207, 208, 214, 228, 242, 248, 273, 274, 
270, 283, 310, 319, 349, 352, 361. 

Delaware River, 214. 

Delaware Western, 214. 

Dent and Phelps, 2ro. 

Denver and Boulder Valley, 221. 

Denver and Rio Grande, 221, 224, 277, 
350. 357: 

Denver and Rio Grande Wes'ern, 277, 
350, 357- 

Denver, South Park and Pacific, 221, 224. 

Des Moines, Adel and Western, 219. 

Des Moines and Fort Dodge, 177, 219, 
226, 277, 278. 

Des Moines and Knoxville, 219, 

Des Moines and Minneapolis, 219. 

Des Meee Osceola and Southern, 278, 
359- 

Detroit and Bay City, 214, 223. 

Detroit and Milwaukee, 120, 256. 

Detroit and Pontiac, roo. 

Detroit and Ypsilanti, roo. 

Detroit, Bay City and Alpena, 352. 

Detroit, Grand Haven and Milwaukee, 
75, 116, 143, 214, 274, 276. 

Detroit, Hillsdale and South-western, 


214. 

Detroit, Mackinac and Marquette, 276. 

Detroit, Lansing and Northern, 175, 214, 
223, 274, 276 

Detroit, Monroe and Toledo, 143. 

Dexter and Newport, 174. 

Di lsburg and Mechanicsburg, 214. 

Dixon, Peoria and Hannibal, 21g. 

Dixon and Quincy, 219. 

Dom Pedro II, 319. 

Dorchester and Delaware, 175. 

Dorchester and Milton, 115. 

Dover and Winnipiseogee, 115, 142. 

Dubuque and Dakota, 219. 

Dubuque and Sioux City, r44, 177. 

Dubuque, Platteville and Milwaukee: 
177, 219. 

Dubuque South-western, 177. 

Duck River Valley, 217. 

Duluth and Iron Range, 356. 

Duluth, South Shore and Atlantic, 351, 


352. 

Dunkirk, Allegheny Valley and Pitts- 
burgh, 214, 249, 276. 

Dunleith and Dubuque Bridge, 177. 


E. 
East Albany and Cincinnati, 217. 


East and West, of Alabama, 353. 
East Brandywine and Waynesburg, 175, 


214. 

East Broad Top, 214. 

East Line and Ked Kiver, 221, 226. 
East Mahanoy, 175, 104. 

East Pennsylvania, 143. 
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East St. Louis and Carondelet, 219. 

East St. Louis Connecting, 219. 

East Tennessee and Western North 
Carolina, 353- r 

East Tennessee, Virginia and Georgia, 
T41, 144, 274, 276, 317, 349s 358+ 

Eastern Counties, 157. 

Eastern Kentucky, 176, 217. 

Eastern (of Massachusetts), 75, 79, 115, 
127, 131, 142, 150, 174, 182, 212, 248, 
256, 275, 301- , 

Eastern (of New Hampshire), 115. 

Eastern Ohio, 214. 

Eastern Shore, 80, 175. 

Easton and Amboy, 214. 

Eatonton Branch, 144, 274. 

Ebensburg and Cresson, 175. 

Edgewood, 214. 

Eel River, 214. 

Elberton, 217, 276. 

Eigin and State Line, 144. 

Elizabethtown and Somerville, 100. « 

Elizabethtown, Lexingtor and Big 
Sandy, 217. 

Elk and Chatauqua, 221. 

Elkridge and Annapolis, roo. 

Elmira and Williamsport, 75, 78, 143. 

Elmira, Cortland and Western, 270. 

Elmira, Jefferson and Canandaigua, 143. 

Elmira State Line, 214. 

Emlenton, Shipperville and Clarion, 214. 

Emmettsburg, 214. 

Erie (see New York, Lake Erie and 
Western). 

Erie and Genesee Valley, 214. 

Erie and International, 214. 

Erie and Pittsburgh, 175, 180, 189, 249. 

Erlanger System, 353- 

Eureka and Palisade, 221. 

European and North American, 174, 207, 
212, 220. 

Evansville and Terre Haute, 143, 175, 
214, 274, 270. 

Evansville, Terre Haute and Chicago, 
214. 

Evergreen, 214. 

Experimental, 81. 


F. 


Fairland, Franklin and Martinsville, 143, 


175+ 

Fall ies Coal Company, 143, 276. 

Fall River, 131, 212. 

Fall River, Warren and Providence, 174. 

Fayette County, 143. 

Ferro Monte, 214. 

Fitchburg, 115, 131, 142, 161, 242, 274, 
275, 301. 

Flemington, 143. 

Flint and Pere Marquette, 175, 214, 223, 
226, 276, 352, 362. 

Florence Branch, 214. 

Florence, Eldorado and Walnut Valley, 
221. 

Flcrida Central, 144. 

Florida Midland, 353. 

Florida Southern, 353. 

Flushing, North Shore and Central, 143, 


175, 214. 
Fond du Lac, Amboy and Peoria, 219. 
Foxburg, St. Petersburg and ‘Clarion, 214. 
Fort Dodge and Fort Ridgely, 214. 
Fort Madison and North-western, 219. 
Fort Scott, South-eastern and Memphis, 
221. 
Fort Scott, Wichita and Western, 357. 
Fort Wayne and Jackson, 175, 214. 
Fort Wayne, Cincinnati and Louisvile, 


aay) 
Fort Wayne, Muncie and Cincinnati, 175, 


214. 
Fort Worth and Denver City, 349. 
Framingham and Lowell, 212. 

Frankford and Holmesburg, 214. 
Frankfort and Kokoma, 214. 

ranklin, 214. 

Frederick and Pennsylvania Line, 214, 


223. 

Freehold and Jamesburg Agricultural, 
143, 175, 214. 

Freehold and New York, 214. 

Freeport Line, 197. 

Fremont, Elkhorn and Missouri Valley, 
177, 221, 277, 351, 356- 

Funda, Johnstown and Gloversville, 214. 


G. 


Galena and Chicago, 151, 165, 197, 207. 

Galena and Wisconsin, 219. 

Galeton and Camargo International, 
226, 

Galveston, Harrisburg and San Antonio, 
221, 224, 2 

Galveston, Houston and Henderson (of 
1871), 221. 

Garnerville, 214. 

Gaston and Raleigh, 131. 

Genevaand Lyons, 214. 

Geneva, Ithaca and Sayre, 214, 223, 276. 

Georgetown, 221. 

Georgetown and Western, 353. 

Georgia Central, 107, 120, 131, 134, 207- 

Georgia Midland and Gulf, 353. 

Georgia Pacific, 276, -53. 

Georgia Railroad and Banking Company, 
76, 81, 86, Fiei age III, 116, 120, 127, 
131, 134, 144, 183, 217, 243, 274, 2 

Georgia Southern, mee Ae a 

Gettysburg and Harrisburg, 276. 

Glasgow, 217. 

Glasgow and South-western, 231. 

Glasgow Branch, 258. 

Glendale and East River, 214. 

Glen Falls, 175. 

Gloversville and Northville, 214. 

Golden, Boulder and Caribou, 221. 

Golden and South Platte, 2ar. 

Gosben and Deckertown, 175. 

Grafton Centre, 212, 


GRA—JAC 
Grand Gulf and Port Gibson, 85, 120, 


144- 

Grand Haven, 214. 

Grand Rapids and Indiana, 175, 180, 214, 
223, 226, 274, 276, 350, 352, 302- 

Grand Rapids, Newaygo and Lake 
Shore, 214. 

Grand River Valley, 175, 214. : 

Grand Tower Mining, Manufacturing 
and Transportation, 177. 

Grand Trunk of Canada, 117, 130, 141, 
142, 199, 207, 208, 223, 252, 254, 274, 
276, 352- 

Grayville and Mattoon, 219. 

Great Northern, 157. 

Great Western, 120, 126, 207, 299- 

Great Western (of Canada), 208, 231, 


2 . 
Crest Waste (of England), 136. 
Green Bay and Minnesota, 2109, 224. 
Green Bay, Winona and St. Paul, 277- 
Greenbush and Troy, 131. 
Greene, 214. 
Green Lick, 214. 
Greenville and Columbia, 116, 120, 144. 
Greenville, Columbus and Birmingham, 


217. 
Greenwich and Johnsonville, 214. 
Grinnell and Montezuma, 219. 
Gulf, Colorado and Santa Fe, 221, 277, 


55; 357- 
Gulf Western Texas and Pacific, 
221. 


177s 


Hi. 


Hackensack, 214. 

Hannibal and St. Joseph, 141, 144, 
197, 208, 219, 226, 228, 231, 242, 
277, 362. 

Hannibal Bridge, 219. 

Hanover and York, 214. 

Hanover Branch, 174. 

Hanover Junction, Hanover and Gettys- 
burg, 143. 

Harlem, 157, 186, 228. 

Harlem Extension, 175.. 

Harlem River and Port Chester, 214. 

Hartford and Connecticut Valley, 275. 

Hartford and Connecticut Western, 275. 

Harrisburg and Potomac, 214. 

Harrisburg, Portsmouth, Mount Joy and 
Lancaster, 75, 77, 78, 87, 143, 150, 


1773 
275s 


159. 

Harton Branch, 175. 

Hartwell, 217. 

Hastings and Grand Island, 221. 

Havana, Rantoul and Eastern, 219. 

Hazleton, 194. 

Hazleton Branch, 77. 

Hecla and Torch Lake, 175. 

Henderson and Overton, 221, 226. 

Hibernia Mine, 175. 

Hibernia Underground, 214. 

High Bridge, 215. 

Hobart and Manistee River, 214. 

Hoboken Land and Improvement, 175. 

Holyoke and Westfield, 212. 

Hopkinton, 212. 

Horn Pond Branch, 142. 

Hot Springs, 220. 

Housatonic, 100, 115, 131, 174, 207, 275. 

Houston and Texas Central, 145, 177, 
221, 224, 226, 276, 362. 

Houston, East and West Texas, 221, 277. 

Hudson River, 117, 118, 1<9, 182, 185, 
186, 207, 208, 374. 

Humeston and Shenandoah, 350. 

Huntingdon and Broad Top Mountain, 


143, 175, 180, 210, 25, 249. 


I. 


Idaho Central, 357. 

Illinois and St. Louis, 177, 219. 

Illinois Central, 129, 141, 142, 144, 146, 
151, 155, 105, 183, 197, 208, 209, 222, 
226, 228, 231, 232, 242, 243, 244, 247, 
276, 277, 278, 317, 324, 331, 351, 352, 


_ 353» 302. 
Illinois Grand Trunk, 219. 
Illinois Midland, 219, 224. 
Indiana, Alabama and Texas, 353. 
Indiana Block Coal, ars. 
Indiana, Bloomington and Western, 177, 
181, 274, 275, 276, 277, 350. 352. 
Indiana Central, 151. 
Indianapolis and St. Louis, 215, 242, 274, 
275, 276, 316, 362, 377- ; 
Indianapolis and Vincennes, 175, 185. 
Indianapolis, Cincinnati and Lafayette, 


231. 

Indianapolis, Decatur and Springfield, 
215, 223, 352. 

Indianapolis, Delphi and Chicago, 21s. 

Indianapolis, Peru and Chicago, 143, 316. 

Indianapolis, Pittsburgh and Cleveland, 
120. 

Intercolonial, 303. 

International and Great Northern, 177, 
221, 224, 349, 357, 362- 

Towa City and Western, 219. 

lowa Eastern, 219. 

Towa Falls and Sioux City, 177, 219, 224, 


226. 

Towa Midland, 219. 

Iowa Railway, Coal and Manufacturing, 
219. 

Tron, ee 215. 

Iron Mountain and Helena, 220. 

Ironton, 175. 

Island of Cuba, roo. 

Ithaca and Owego, 74. 

Ithaca, Auburn and Western, 215. 


J- 
Jackson, Lansing and Saginaw, 143, 1755 
215, 223. 
Jacksonville and Atlantic, 353. 
Jacksonville and South-eastern, 352. 
Jacksonville, Pensacola and Mobile, 116, 
144, 176, 181, 217, 


JAC—LON 
Jacksonville South-eastern, 219. 
Jacksonville, Tampa and Key West, 276, 


janie iw and Franklin, 175, 215- 

Jamesville and Washington, 217. 

Jefferson, 175, 215- : 

Jeffersonville, 120. — : : 

Jeffersonville, Madison and Indianapolis, 
75, 78, 116, 143, 175) 205, 215) 274) 
275, 276, 2775 377° 

Jersey City and Aibany, 215. 

Joliet and Chicago, 144. 

Joliet and Northern Indiana, 144. 

Junction, 175- 

Junction and Breakwater, 143, 175, 215. 

Junction City and Fort Kearney, 221. 


K. 
Kalamazoo, Allegan and Grand Rapids, 


175- 
Halaciveo and South Haven, 215. 
Kalamazoo and White Pigeon, 143, 175. 
Kankakee and South-western, 219. 
Kankakee and Western, 219. 

Kansas Central, 221. 
Kansas City and Eastern, 219. 
Kansas City, Burlington and Santa Fe, 


221. 
Kansas City, Emporia and Southern, 


221. 

Kansas City, Fort Scott and Gulf, 177, 
221, 275, 277- s 

Kansas City, Lawrence and Southern, 
177, 221, 224. 7 ‘ 

Kansas City, Memphis and Burlington, 


353- , 
Kansas City, Springfield and Memphis, 


350, 357- : 
Kansas yy, St. Louis and Chicagd, 219, 


224. 
one City, S&~Joseph and Council 
Bluffs, 177, 181, 219, 275, 277, 362- 
Kansas City, Topeka and Western, 221. 
Kansas Pacific, 28, 181, 242, 250, 362. 

Karns City and Butler, 215. 
Kendall and Eldred, 215. 

Kent County, 175, 215. 

Kentucky Central, 144. 

Keokuk and Des Moines, 144, 177, 181. 
Keokuk and St. Paul, 219. 
Keystone Coal, 215. 

Kingan, 215. 

King’s County Central, 215. 
Knightsville and Shelbyville, 120. 
Knox and Lincoln, 212, 275. 
Knoxville ard Augusta, 176. 
Knoxville and Bristol, 183. 
Knoxville and Ohio, 176, 276. 
Knoxville Branch, 258. 


L. 


Lackawanna and Pittsburgh, 276. 

Lackawaxen, 75. 

La Crosse and Miiwaukee, 197. 

Lake Erie and Louisville, 175. 

Lake Erie and Western, 143, 175, 215, 
223, 274, 276. 

Lake Erie, Evansville and South-west- 
ern, 175, 215. 

Lake George and Muskegon River, 215. 

Lake Ontario and Southern, 215. 

Lake Shore and Michigan Southern, 75, 
116, 118, 141, 143, 166, 183, 186, 189, 
209, 215, 228, 231, 242, 244, 246, 247, 
249, 260, 274, 275, 276, 277, 283, 297, 
317, 319, 362, 373- 

Lake Tahoe, 221. 

Lake Winico and St. Joseph, 103. 

Lancaster, 212. 

Lancaster and Reading, 215. 

Laurel Fork and Sand Hill, 176. 

Laurens, 144. 

Lawrence, 175, 215. 

Lawrence and South-western, 221. 

Leavenworth, Atchison and South-west- 
ern, 177. 

Leavenworth Bridge, 221. 

Lebanon Valley, 185, 189, 211. 

Lehigh and Hudson River, 276. 

Lehigh and Lackawanna, 175, ats. 

Lehigh and Susquehanna, 159, 248. 

Lehigh Coal and Navigation, 116, 175, 
180, 194, 196, 215. 

Lehigh Luzerne, 194. 

Lehigh Valley, 75, 141, 143, 175, 180, 182, 
194, poet 198 206, 207, 215, eng inl 
273, 270, 29%, 310, 317, » 352 2 

Leon, Mouwe mac saa Soni irestira, 
219. 

Lewisburg and Tyrone, 175, 215. 

Lewisburg Bridge, 175. 

Lewiston and Auburn, 212. 

Lewistown and Tuscarora, 175. 

Lexington and Big Sandy, 144. 

Lexington and Frankfort, 120. 

Lexington and Ohio, 74. 

Licking Valley, 217. 

Ligonier Valley, 215. 

oes North-western, 221. 

ittle Miami, 116, 120, 128, 131, 165, 183. 

Little Miami and Xenia, 1 ie Sy ex 

Little River Valley and Arkansas, 219. 

Little Rock and Fo:t Smith, 220, 224, 


220. 

Little Rock, Mississippi River and Texas, 
220. 

Little Saw Mill Run, 143. 

Little Schuylkill, 74, 75, 77, 100, 116, 143, 


150, 194. 

Little Schuylkill and Susquehanna, 8s, 
iol. 

Littlestown, 143, 215.. 

Liverpool and Manchester, 86, 100, r10. 

Lockport and Buffalo, 215. 

Lockport and Niagara Falls, 13r. 

London and North-western, 157, 198, 199, 
231. 

London, Brighton and South Coast, 1575 
231, 327. 

Long Branch and Sea Shore, 175. 

Long Branch and Sea Girt, 215. 


INDEX OF RAILWAYS. 


SSR EE we earhiryas 
ong Island, 75, 85, 86, 100, 116, 121, 1 
Tis ets ecoparacenta ee 

Long View and Sabine Valley, 221. 

Longwood Valley, 21s. 

Los Angeles and Independence, 221, 

Los Angeles and San Diego, 221, 

Louisiana and Missouri River, 219, 224. 

Louisville and Frankfort, 120. 

Louisville and Nashville, 141, 144, 176, 
181, 205, 207, 217, 223, 242, 243, 256, 
258, 259, 260, 274, 275, 276, 278, 317, 
349, 353, 358, 362, 377, 381. 

Louisville and Wadley, 217. 

Louisville Bridge, 217. 

Louisville, Cincinnati 
81, 107, 120. 

Lemme, Cincinnati 
116, 144, 176, 243. 

Louisville, Evansville and St. Louis, 276, 
350. 

Louisville, Harrod’s Creek and West- 
port, 217. 

Louisville, New Albany and Chicago, 
120, 143, 215, 274, 275, 276, 2 O. 

Louisville, N. oa heme one Petag o76; 


and Charleston, 


and Lexington, 


50. 

Touivime Railway Transfer, 217. 
Lowell and Andover, 212. 
Lykens Valley, 75, 116, 175, 194. 
Lyndale, 219. 


M. 


Macon and Brunswick, 176, 181 

Macon and Western, 120, 131. 

Madison and Indianapolis, 85, 100, 120, 
128, 131. 

Mad River and Lake Erie, 98, rsx. 

Mahoning Coal, 215. 

Maine Central, 115, 141, 142, 174, 212,275, 
317, 361. 

Manchester, 75. 

Manchester and Keene, 212. 

Manchester and Lawrence, 115. 

Manchester and North Weare, 142. 

Manhattan, 362. 

Maple River, 210. 

Maricopa and Pheenix, 358. 

Marietta and Cincinnati, 141, 143, 162 
175, 242, 362. 

Marietta and North Georgia, 217, 353. 

Marine, 215s. 

Marion and McPherson, 221. 

Marquette, Houghton and Ontonagon, 
143, 175, 215. 

Martha's Vineyard, 212. 

Martinsburg and Potomac, 217. 

Maryport and Carlisle, 206. 

Marysville and Blue Valley, 221. 

Masillon and Cleveland, 175. 

Mauch Chunk, 71, 75, ror, 108, 110, 383. 

May’s Landing and Egg Harbor City, 


215. 

Maysville and Lexington, 144, 217. 

McKean and Buffalo, 21s. 

Meherrin Valley, 353- 

Memphis and ros arleston, I41, 144, 179, 
183, 202, 274, 276, 362. 

Memphis and Little Rock, 177, 220, 226, 


350. d 

Memphis, Kansas and Texas, 221. 

Memphis Line, 258. 

Memphis, Paducah and Northern, 217, 
223. 

Mendocino, 221. 

Menominee River, 215. 

Metropolitan Elevated, 2t5. 

Mexican Gulf, 120. 

Mexican, Oriental, Interoceanic and In- 
ternational, 349. 

Michigan Air Line, 175, 215, 223- 

Michigan and Ohio, 276, 350. 

Michigan Central, 75, 111, 120, 
128, 129, 130, 131, 143, I51, 
207, 208, 209, 228, 231, 242, 
247, 252, oy 274, 275, 276, 

t 79. 392- 

Michigan City and Indianapolis, 215. 

Michigan, Midland and Canada, 215. 

Michigan Southern, 120, 131, 165, 186, 
189, 207, 208. 

Middleburg and Schoharie, 175. 

Middlesex Central, 212. 

Middletown and Crawford, 275. 

Middletown, Unionville and Water Gap, 


121, 125, 
165, 183, 
244, 246, 
277,316; 


175: 

Midland North Carolina, 276. 

Midland (of England), 23. 

Midland (of New Jersey), 215. 

Mifflin and Centre County, 175. 

Mill Creek, 75. d 

Mill Creek and Mine Hill, 75, 143, 194. 

Milford and Woonsocket, 174, 275. 

Millstone and New Brunswick, 143. 

Milnburg and Lake Pontchartrain, 120. 

Milton and Sutherlin, 217. 

Milwaukee and Lake Winnebago, 350. 

Milwaukee and Northern, 219,224,277. , 

Milwaukee and Prairie du Chien, 120, 
208. 

Milwaukee and St. Paul, 228, 231. 

Milwaukee Cement, 219. 

Milwaukee, Lake Shore and Western, 
219, 224, 277, 35% 352+ 

Mine re ill aod Gchayleill Haven, 75, 85, 
116, 143, 150, 194- 

Mineral Point, 144. 

Mineral Range, 215. 

Minneapolis and Duluth, 219. 

Minneapolis and Pacific, 278, 351. 

Minneapolis and af Louis, 219, 224, 277, 
278, 350, 351, 350- 

Mincexpelle. Sankt Ste Marie and Atlan- 
tic, 351, 352. \ 

Micuesoia ee Iowa Southern, 219. 

Minnesota and North-western, 277, 278, 

56. 

Minnessta Central, 350. 

Minnesota Midland, 219. 

Minnesota Valley, 219. 

Mississippi, 100. 


MIS—NEW 
Mississippi and Missouri, 158. 
Mississippi and Tennessee, 144, 176, 256, 
276. 
Mississippi River Bridge, 219. 
Mississippi Valley and Ship Island, 217, 
Missisquoi, 212, 275. 
Missisquoi and Clyde River, 212. 
Missouri, lowa and Nebraska, 219, 
278. 
Missouri, Kansas and Texas, 210, 
_ 224, 226, 242, 349, 357» 362. 
Missouri Pacific, 145, 177, 181, 219, 
243, 265, 275, 277, 3!7, 349, 351, 


_ 359, 357, 359, 302, 369, 377- 
Missouri River, 177. 


Mobile and Alabama Grand Trunk, 
Mobile and Birmingham, 353. 
Mobile and Cedar Point, roo. 
Mobile and Girard, 144, 176, 218, 


224, 


221, 


242, 
355» 


218. 


274. 

Mobile and Montgomery, 176, 181, 
218, 274. 

Mobile and North-western, 218. 

Mobile and Ohio, 117, 129, 142, 144, 
181, 218, 226, 276, 317, 358, 362. 

Mohawk and Hudson, 74, 76, 94, 
110, 11. 

Moline and South-eastern, 219. 

Monadnock, 212. 

Monroe Railroad and Banking Com- 
pany, 100. 

Mont Alto, 215. 

Montana Central, 97. 

Monterey, 221. 

Montgomery and Erie, 175. 

Montgomery and Eufala, 176, 218, 274. 

Montgomery and Florida, 353. 

Montrose, 276, 

Morgan’s Louisiana and Texas, 145, 220. 

Montgomery and West Point, 120. 

Montour, 21s. 

Montpelier and Well’s River, 212. 

Montpelier and White River, 212. 

Montreal and Champlain, 256. 

Montrose, 215. 

Morris and Essex, 75, 100, 116, 118, 119, 
143, 150, 215, 228, 256, 175- 

Moshassuck, 212. 

Mount Carbon,-7s, 194. 

Mount Carbon and Port Carbon, 116, 


294. 
Mount Holly, Lumberton and Medford, 


175. 
Mount Hope Mineral, 175. 
Mount Pleasant and Broad Ford, 21s. 
Mount Sterling Coal Road, 218. 
Mount Washington, 212. 
Muncy Creek, 215. 
Muskegon River and Rose Lake, 215. 


N. 


Narragansett Pier, 212, 275. 

Nashua, Acton and Boston, 212. 
Nashua and Lowell, 75, 76, x31. 
Nashville and Chattanooga, 183, 210, 


358. 
Nashville and Clarksville, 183. 
Nashville and Decatur, 144, 258. 
Nashville and Florence, 353. 
Nashville and Kentucky, 256. 
Nashville and North-western, 183. 
Nashville and Tuscaloosa, 218. 
Nashville, Chattanooga and St. Louis, 
141, 144, 176, 181, 218, 243, 274, 276, 


302. 
Nashville, Decatur and Stevenson, 183. 
Natchez, Jackson and Columbus, 353, 


218. 

Natchez, Red River and Texas, 25. 

Naugatuck, 115, 207, 212, 275. 

Nebraska, 221, 224. 

Nebraska City, Sidney and North-east- 
ern, 219. 

Nesquehoning Valley, 215. 

Nevada and California, 357. 

Nevada Central, 357. 

Nevada County, 221. 


-Newark and Bloomfield, 143. 


Newark and Delaware City, 215. 
Newark and Hudson, 215. 

Newark, Somerset and Straitsville, 215. 
New Brunswick, 275. 

Newburgh and New York, 17s. 
Newburgh, Dutchess and Connecticut, 


175; 

Newburyport, 142. 

Newburyport City, 212. 

New Canaan, 174. 

New Castle and Beaver Valley, 175. 

New Castle and Franklin, 215. 

New Castle and Frenchtown, 74, 77, 80, 
86, 04,95, 104, 105,119. 

New Castle Railroad and Mining, 175. 

New Egypt and Farmingdale, 215. 

New Haven, 207. 

New Haven and Derby, 212, 275. 

New Haven and Hartford, 207. 

New Haven and Northampton, 115, 142, 
174, 212, 275. 

New Haven and Springfield, 131. 

New Jersey, 81, 98, 100, 150. 

New Jersey and New York, 215. 

New Jersey Southern, 175. 

New London Northern, 115, 142, 174, 
275- 

New Wiexico and Southern Pacific, 221, 
224. 

New Orleans and Carrollton, 120. 

New Orleans and Gulf, 353. 

New Orleans and Mississippi Valley, 


Stee Clleans and Nashville, roo. 

New Orleans and North-eastern, 276, 
349, 353, 360. : 

New Orleans and Pontchartrain, 74, 85. 

New Orleans and Selma, 218. 

New Orleans, Jackson and Great North- 
ern, 179. 

New Orleans, Mobile and Texas, 176, 
181. 


NEW—OLD 

Newport and Cincinnati Bridge, 218. 
Newport and Wickford, 212, 275. 
Newport News and Mississippi Valley, 

353+ 
Newry, 175. 
Newtown and Flushing, 215. 
New York and Canada, 143, 175, 215, 


223. 

New York and Coney Island, 215. 

New York and Erie (See New York, 
Lake Erie and Western). 

New York and Flushing, 143. 

New York and Fort Lee, 175. 

New York and Greenwood Lake, 215. 

New York and Harlem, 75, 81, 87, ior, 
116, 118, 131, 143, 159, 182, 215. 

New York and Long Branch, 215s. 

New York and Manhattan Beach, 215. 

New York and New England, 115, 141, 
142, 159, 174, 212, 248, 274, 275, 317, 
351, 301. 

New York and New Haven 250. 

New York and Oswego Midland, 228. 

New York and Philadelphia, 301. 

New York and Rockaway, 215. 

New York and Sea Beach, 215. 

New York, Bay Ridge ae Jamaica, 
215. 

New York, Boston and Montreal, 215. 

New York, Boston and Providence, 116. 

New York Central (See New York 
Central and Hudson River). 

New York Central and Hudson River, 
75» 7, 78, 116, 117, 118, 123, 127, 141, 
143, 152, 153, 154, 157, 158, 165, 166, 
175, 182, 185, 186, 188, 189, Igt, 
208, 215, 228, 240, 242, 244, 247, 
257, 262, 265, 274, 276, 280, 283, 
297, 307, 317, 319, 321, 322, 330, 
340, 350, 352, 362. : : 

New York Central and Niagara River, 


192, 
254, 
2955 


215. 

New York, Chicago and St. Louis, 274, 
275, 279, 277, 317, 352s 377- 

New York Elevated, 215. 

New York, Housatonic and Northern, 


212. 
New York, Lackawanna and Western, 


349352. : 

New York, Lake Erie and Western, 76, 
80, 99, III, 113, 116, 117, 118, 1109, 
124, 127, 131, 133, 134, 141, 143, 150, 
152, 153, 157, 158, 159, 162, 164, 166, 
175, 182, 183, 185, 186, 189, 190, 191, 
192, 196, 200, 202, 207, 208, 210, 228, 
231, 242, 243, 244, 247, 248, 254, 263, 
274, 276, 280, 295, 297, 303, 325, 310 
310, 317, 318, 319, 325, 344, 352, 302. 

New York, New Haven and Hartfprd, 
75, 116, 142, 150, 174, 182, 212, 248, 
257, 2745 275» 317, 257, 301. 

New York, Ontario and Western, 175, 
180, 215, 223, 276. 

New York, Pennsylvania and Ohio, 175, 
180, 215, 242, 246, 274, 275, 276, 283, 
316, 362. 

New York, Philadelphia and Norfolk, 
350, 352. 

New York, Providence and Boston, 75, 
142, 275. 

New York, Susquehanna and Western, 
276, 349. 

New York, West Shore and Buffalo, 321, 
188, 349, 350, 357, 370- 

Niagara Bridge and Canandaigua, 143. 

Nickel Plate Line, 349, 352. 

Norfolk and Petersburg, 183. 

Norfolk and Ocean View, 218. 

Norfolk and Virginia Beach, 353. 

Norfolk and Western, 141, 274, 276, 351, 
52, 353, 358- 

Norfolk Southern, 353. 

Norfolk Terminal, 353. 

North Brookfield, 212. 

North Carolina, 116, 144,274, 276. 

North Cross Road too. 

North-eastern, 276. 

North-eastern (of Georgia), 218, 276. 

North-eastern (of South Carolina), 144. 

North-east Pennsylvania, 216. 

Northern, 131. 

Northern Adirondack, 275. 

Northern Central, 75, 77, 78, 79, 80, 94, 
IIg, 143, 153, 185, 196, 202, 208, 242, 
248, 276, 362. 

Northern Central Michigan, 216. 

Northern Coal and Iron, 176. 

Northern Cross, 126. 

Northern (of California), 221, 274. 

Northern (of New Hampshire), 116. 

Northern epaes Jersey), 143, 207. 

Northern Ogdensburg, 256. 

Northern Pacific, 167, .21, 222, 724, 226, 
228, 229, 250, 277, 317, 319, 323, 342, 
350, 351, 352, 355) 359, 357, 302- 

North Pacific Coast, 221. 

North Pennsylvania, 143, 210, 216, 248, 

North-western North Carolina, 218. 

North-western Ohio, 216. 

North-western Union, 219. 

Norway Branch, 212. 


Norwich and Worcester, 116, 131, 142, 
275- 

Nyack and Northern, 216. 

oO. 

Ogden Mine, 176. 

Ogdensburg and Lake Champlain, 143. 
275, 270. Ps 

Ogdensburg and Morristown, 216. 

Ohio and Mississippi, 141, 143, 151, 153, 
207, 208, 216, 223, 228, 242, 274, 275, 
270, 317, 362. 

Ohio and Pennsylvania, 119, 126. 

Ohio Central, 216, 350. 

Ohio River, 276. 

Ohig Southern, 276. 

Oil City and Ridgway, 216. 

Oil Creek and Allegheny River, 249. 

Old Colony, 116, 131, 142, 174, 180, 182, 


212, 248, 275, 297, 317, 301, 362. 


33%, : 


389 


OLE—PIT 
Olean, Bradford and Warren (in New 
York), 216. 
Olean, Bradford and Warren (in Penn- 
sylvania), 216, 
Omaha, Niobrara and Black Hills, 221. 
Omaha and Northern Nebraska, 221. 
Omaha and Republican Valley, 221. 
Omaha and South-western, 221, 226. 
Orange and Alexandria, 179, 183. 
Orange Belt, 353. 
Oregon and California, 177, 221, 224, 226, 


350. 
Oregon Central, 221. 
Oregon Railway and Navigation, 177, 
277, 350; 355) 357: 
Oregon Short Line, 277, 350, 355, 357- 
Oregon Transcontinental, 350. 
Oregon Pacific, 357. 
Oshkosh and Massissippi River, 219. 
Oswego and Rome, 176. 
Oswego and Syracuse, 116. 
Ottawa, Oswego and Fox River Valley, 


219. 
Owensborough and Nashville, 176. 
Oxford, 75. 
Oxford and Henderson, 353. 


P. 


Pacific Coast, 357. 

Pacific Railroads, 181, 182, 250, 251, 363. 

Paducah and Elizabethtown, 218, 223. 

Painesville and Youngstown, 216. 

Painesville, Canton and Bridgeport, 216. 

Palouse Branch, 350. 

Pan Handle, 328, 337. 

Parker and Karns City, 216, 

Parkersburg Branch, 144. 

Passaic and Delaware, 216. 

Passumpsic, 275 

Paterson and Hudson River, 75. 

Paterson and Ramapo, 116, 

Paterson, Newark and New York, 176. 

Paulding and Cecil, 216. 

Pawtuxet Valley, 212. 

Peachbottom, 176, 216. 

Pemberton and Hightstown, 176, 

Pemberton and Seashore, 216. 

Peninsula, 218. 

Pennsburgh and Harrisville, 218. 

Pennsylvania, 78, 83, 87, 116, 117, 
124, 125, 130, 134, 141, 145, 
150, 152, 153, 154, 156, 158, 
162, 165, 166, 176, 178, 180, 182, 
185, 186, 189, 190, TgI, 196, 
202, 203, 205, 207, 208, 210, 
216, 228, 231, 241, 242, 244, 
247, 248, 249, 252, 253: 256, 
260, 262, 265, 273, 274, 280, 
295, 296, 297, 301, 302, 306, 307, 
315, 317, 319, 320, 321, 322, 324, 325, 
330, 330 337, 344, 345, 349, 352, 359, 
362, 363, 365, 370, 373, 377, 381, 383. 

Pennsylvania (in Maryland), 216. 

Pennsylvania and New York Canal Rail- 
road, 176, 180, 216, 248, 362. 

Pennsylvania Coal, 176. 

Pennsylvania Company, 274, 276, 337) 


IIg, 
146, 
1595 
183, 
199, 
ail, 
245, 
2575 
283, 
Orie 


350. 
Pennsylvania Schuylkill Valley, 352. 
Pensacola, 176. 
Pensacola and Atlantic, 349, 353- 
Pensacola and Mobile, 218. 
Pensacola and Perdido, 176. 
Pensacola and Selma, 218. 
Peoples, 216. 
Peoria and Bureau Valley, 145. 
Peoria and Hannibal, 219. 
Peoria and Springfield, 219. 
Peoria, Decatur and Evansville, 219, 224, 
274, 275, 276. : 
Peoria, Pekin and Jacksonville, 145, 177- 
Perkiomen, 176, 216. 
Perth Amboy and Woodbridge, 176. 
Peterborough, 212. 
Peterborough and Hillsborough, 212. 
Petersburg, 76, 102, 107, 108, 110, 179, 


270. 
Petersburg and Roanoke, 75. 
Philadelphia and Atlantic City, 216, 276. 
Philadelphia and Baltimore Central, 143, 


176. 

Phitedelplia and Columbia, 77, 78, 80, 
82, 83, 86, 88, 89, 90, 94, 96, 97, 100, 
102, 108, 109, 163, 164. (See Colum- 
bia and Philadelphia. ) 

Philadelphia and Erie, 141, 143, 152, 176, 
180, 185, 189, 206, 247. 

Philadelphia and Keading, 75, 77, 85, 86, 
87, 88, 89, 100, 103, 116, 119, 128, 131, 
134, 141, 143, 150, 159, 166,°176, 180, 
182, 186, 194, 195, 196, 206, 208, 210, 
211, 216, 228, 231, 242, 244, 248, 273, 
276, 298, 307. 310, 316, 317, 323, 33%, 
350, 362, 370. (See Reading.) 

Philadelphia and Trenton, 75, 77, 78, 79 
I00, 11g, 131, 18g. 

Philadelphia, Germantown and Norris- 
town, 75, 77s 78; 44, 96, 100, 102, 105, 
IIg, 131, 150. 

Philadelphia, Newtown and New York, 
216. 

Philadelphia, Wilmington and Baltimore, 
75) 77> 78, 86, 95, 100, 105, 113, 119, 
123, 128, 131, 143, 150, 161, 176, 183, 
188, 189, 202, 208, 256, 274, 276, 316, 
330, 362. 

Pickering, 216. 

Piedmont, 176, 274. 

Pinconning, 216. 

Pine Grove, 75. 

Pine Hill, 218. 

Pine River Valley and Stevens Point, 


220 
Pioche and Bullionville, 221. 
Pittsburgh, 177. 
Pittsburgh and Castle Shannon, 216. 
Pittsburgh and Connellsville, 143, 216, 
223, 249 176. 
Pittsburgh and Dannemora, 216. 
Pittsburgh and Lake Erie 216, 274, 276. 
Pittsburgh and Steubenville, 119. 
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Pittsburgh and Western, 216, 276. : 

Pittsburgh, Cincinnati and St. Louis, 
I4I, 143, 176, 180, 185, 186, 242, 244, 
274, 275, 276, 317» 319, 362, 377. | 

Pittsburgh, Fort Wayne and Chicago, 
141, 143, 162, 166, 183, 185, 186, 190, 
208, 231, 242, 246, 257, 275, 277, 316, 
317, 319, 302. 

Pittsburgh Southern, 216. 

Pittsburgh, Titusville and Buffalo, 176, 
180, 216. 

Pittsburgh, Virginia and Charleston, 216. 

Pittsburgh, Wheeling and Kentucky, 218, 

Pittsfield and North Adams, 116. 

Plainview, 220. 

Plant System, 353, 372- 

Pleasant Hill and De Soto, 221. 

Plymouth, 76, 216. 

Pomeroy and State Line, 216. 

Pontchartrain, rot, 177. 

Pontiac Branch, 212. 

Portage, 63, 102, 111, 117, 125, 162, 165. 
(See Allegheny Portage.) 

Port Huron and North-western, 216. 

Port Jervis and Monticello, 216. 

Portland and Dover, 212. 

Portland and Ogdensburg, 212, 275. 

Portland and Oxford Central, 174. 

Portland and Rochester, 142, 174, 212, 


275. 
Portland and Willamette Va'ley, 357- 
Portland, Saco and Portsmouth, 116. 
Port Royal and Augusta, 218, 223, 274, 


276. 
Port Royal and Western Carolina, 353. 
Portsmouth and Roanoke, 75, 108, 110. 
Portsmouth, Great Falls and Conway, 
116, 142, 212. 
Potomac, 218. 
Potomac, Fredericksburg and Piedmont, 


218, 
Pottsville and Danville, 77. 
Poughkeepsie Bridge, 351 
Poughkeepsie, Hartford and Boston, 216. 
Prairie du Chien and McGregor, 220. 
Pratt Coal and Coke, 218. 
Prescott and Arizona Central, 358. 
Profile and Franconia Notch, 212. 
Prospect Park and Coney Island, 216. 
Providence and Springfield, 212, 275. 
Providence and Stonington, 86. 
Providence and Worcester, 116, 213, 248, 


275. 
Providence, Warren and Bristol, 142, 


275. 
Pueblo and Arkansas Valley, 221, 224. 


Q. 
Quakake, 106. 
Queen Anne and Kent, 176, 216. 
Quincy, 69, 74, tor. 
Quincy and Warsaw, 177. 
Quincy, Alton and St. Pose: 220, 
Quincy, Missouri and Pacific, 220. 


R. 

Raleigh, 100, 

Raleigh and Augusta, 353. 

Raleigh and Augusta Air Line, 144, 218. 

Raleigh and Gaston, 81, 116, 150, 276. 

Raritan and Delaware Bay, 256. 

Raymond, 120 

Reading, 75, 78, 99, 113, 126, 131, 133, 
135, 130, 158, 185, 195, 196. (See 
Philadelphia and Reading ) 

Reading and Columbia, 176, 216. 

Reading and Lehigh, 216. 

Rensselaer and Saratoga, 76, 100, 116, 
143, 159, 216, 256, 362. 

Republican Valley, 221. 

Rhinebeck and Connecticut, 216. 

Rhode Island and Massachusetts, 213. 

Rhode Island Central, 213. 

Richmond and Allegheny, 276, 353. 

Richmond and Danville, 141, 144, 218, 

_ 274, 276, 317, 302, 358, 378. 

Richmond and Fredericksburg, 75. 

Richmond and Miami, 143. 

Richmond and Petersburg, 75, 76, 276. 

Richmond and West Point Terminal, 

_ 349s 351, 353, 358- 

Richmond Branch, 258. 

Richmond, Fredericksburg and Potomac, 
76, 218, 276. 

Richmond, York River ard Chesapeake, 
177, 276. 

Rio Grande, 221. 

Roane Iron, 218. 

Rochester, 74. 

Rochester and Athens, 131. 

Rochester and Batavia, 74, 100. 

Rochester and Genesee Valley, 143. 

Rochester and Lake Ontario, 216. 

Rochester and Northern Minnesota, 220. 

Rochester and Pittsburgh, 349. 

Rochester and State Line, 216, 223. 

Rochester and Tonawanda, 128. 

Rock Island, 198. 

Rock Island and La Salle, 197. 

Rock Island aud Mercer County, 220. 

Rock Island and Peoria, 145, 220, 277, 


278. 

Rocky Hill Railroad and Transporta- 
tion, 176. 

Rocky River, 176. 

Rockville, 174. 

Rogersville and Jefferson, 144, 177. 

Rome, 116, 274, 276. 

Rome and Carrolton, 353. 

Rome and Clinton, 216. 

Rome and Decatur, 353. 

Rome, Watertown and Ogdensburg, 141, 
143, 176, 182, 216, 223, 276, 352, 362. 

Room hee 715° 

oswell, é 

Ruby Stat say. 

Rumford Falls and Buckfield, 213, 275. 

Rushville and Shelbyville, 120. 

Rutland, 116. 

Rutland and Burlington, 118. 

Rutland and Whitehall, 142. 


} 


SAC—ST. C. 


s. 

Sacramento and Placerville, 145, 178. 

Saginaw and Clare County, 216, 

Saginaw and Grand Rapids, 216. 

Saginaw and Mount Pleasant, 216. 

Saginaw Valley and St. Louis, 216, 275. 

Salem, 176. 

Salem and Lowell, 188. 

Salem and Rutland, 142. 

Salem and South-eastern, 220. 

Salina and South-western, 221. 

Salisbury, 216. 

Salisbury and Glasgow, 220. 

Salmon Creek, 221. 

San Antonio and Aransas Pass, 357- 

Sandersville and Tennile,218. 

Sandusky, Dayton and Cincinnati, 120. 

Sandusky, Mansfield and Newark, 76, 
116, 120. 

Sandy River, 213. 

Sun Francisco and North Pacific, 221. 

Sangamon and Morgan, 126. 

San Joaquin and Sierra Nevada, 357. 

San Luis, Obispo and Santa Maria Val- 
ley, 221. 

San Pablo and Tulare, 221. 

San Pete. 357. 

San Rafael and San Quentin, 221. 

Santa Cruz, 221. 

Santa Cruz and Felton, 221. 

Saratoga and Schenectady 76, 216, 256. 

Saratoga and Whitehall, 256. 

Savannah and Charleston, 177, 181. 

Savannah and Memphis, 218. 

Savannah, Dublin and Western, 353. 

Savannah, Florida and Western, 177, 
181, 218, 274, 276. 

Savannah, Griffin and North Alabama, 
218, 274. 

Savannah, Skidaway and Seaboard, 218. 

Schenectady and Duanesburg, 216. 

Schenectady and Saratoga, 74. 

Schenectady and Utica, 74, 81, 100. 

Schoharie Valley, 176, 194. 

Schuylkill Valley, 75, 116, 143. 

Scioto Valley, 216, 223, 352. 

Seaboard Air Line, 358. 

Seaboard and Roanoke, 76, 183, 274, 276, 


317, 353: 
Seattle and Walla Walla, 221. 
Seattle, Lake Shore and Eastern, 357- 
Selma and Greensborough, 144, 218. 
Selma, Rome and Dalton, 141, 144, 177. 
Shamokin Valley and Pottsville, 143, 194. 
Sharon, 216 
Sharpsville, 216. 
Sheboygan and Western, 145, 177, 220. 
Sheffield and Birmingham, 353. 
Shelby, 218. 
Shelby and Rush, 143. 
Shelbyville Lateral, 120. 
Shenandoah Valley, 218, 276. 
Shenango and Allegheny, 176, 180, 216, 


249. 
Shepaug, 213, 275- 
Ship’s Island, Ripley and Kentucky, 218. 


| Shore Line, 142. 


Short Creek and Joplin, 221. 

Silver Lake, 216. 

Silver Springs, Ocala and Gulf, 353. 
Sioux City and Dakota, 221, 224. 

Sioux City and Pacific, 177, 181, 277, 278, 


356. 
Skaneateles, 176. 
Smithtown and Port Jefferson, 216. 
Smyrna and Delaware Bay, 216. 
Solomon, 221. 
Somerset, 213, 275, 
Somerset and Cambria, 216. 
Sonoma Valley, 221, 357. 
Sonora Railroad, 349, 350, 355- 
South and North Alabama, 218, 223, 274, 


276. 

South Branch, 176. 

South Carolina, 75, 76, 78, 80, 81, 85, 93, 
94, 96, 101, 104, 105, 107, 116, 120, 131, 
136, 150, 183, 274, 276, 317, 302. (See 
Charleston and Hamburg.) 

South-eastern, 275. 

Southern Central, 216, 223, 276. 

Southern Hempstead Beach, 216. 

Southern Kansas, 355, 277. 

Southern Kansas and Western, 221. 

Southern Minnesota, 177, 220, 224. 

Southern Mississippi, 256. 

Southern Pacific, 167, 178, 179, 221, 224, 
226, 243, 250, 251, 277, 349, 355, 350, 


357, 358. 
Southern Pacific Company, 355. 
Southern Pennsylvania, 216. 
Southfield Branch, 176. 
South Florida 353. 
South Manchester, 174, 275. 
South Mountain, 216. 
South Pacific Coast, 22r. 
South Pennsylvania, 350, 352. 
South-western, 274. 
South-western (of Georgia), 141, 144, 177, 
183, 218, 377. 
South-western (of Kentucky), 218. 
South-west Pennsylvania, 216, 223. 
Spartanburg and Asheville, 218. 
Spartanburg and Union, 256. 
SpartenPure, Union and Columbia, 144, 
276. 
Spencer, 213. 
Spokane and Palouse, 357. 
Springbrook, 216. 
Springfield and New London, 213. 
Springfield and North-eastern, 213. 
Springfield and North-western, 220. 
Springfield and Western Missouri, 220 
Springfield Southern, 216, 223. 
Springville and Sardinia, 216. 
Spuyten Duyvil and Port Norris, 216. 
Stamwood and Tipton, 220. 
State Line and Sullivan, 176. 
State Line and Union, 220, 
Staten Island, 176. 
St. Charles, 220, 
St. Clairsville, 216, 


ST. C.—TRO. 
St. Croix and Penobscot, 75, 142. 
Sterling Mountain, 176. 
Steubenville and Indiana, 119. 
Stewart Line, 216. ; 
St. Francisville and Woodville, 74. 
Stillwater and St. Paul, 220, 226. 
St. John’s (of Florida),.218. 
St. Joseph and Des Moines, 220. 
St. Joseph and Grand Island, 277, 351- 
St. Joseph and St. Louis, 220. 
St. Joseph and Western, 221, 224. 
. Louis, Alton and Terre Haute, 
208, 377- 
. Louis and Kansas City, 231- 
. Louis and Lexington, 220. 
. Louis and San Francisco, 145, 177, 
181, 220, 224, 242, 275, 317, 349, 35% 


145, 


35%, 355, 357, 302: 
St. Louis and South-eastern, 177, 218, 
220, 224. 
St. Louis, Arkansas and Texas, 277, 357- 
St. Louis Bridge, 220. 
St. Louis, Council Bluffs and Omaha, 


220. 
Louis, Des Moines and Northern, 


278. 

: Laouls; Fort Scott and Wichita, 277. 

. Louis, Hannibal and Keokuk, 220. 

. Louis, Iron Mountain and Southe n, 
141, 145, 177, 181, 220, 224, 226, 242, 

49» 357, 302. 

nLecae Jacksonville and Chicago, 
177, 181. 
Louis, Kansas and Arizona, 221. 

. Louis, Keokuk and North-western, 


220, 277. 

St. Louis, Ottumwa and Cedar Rapids, 
220. 

St. Louis, Rock Island and Chicago, 
220, 224. 

St. Louis, Salem and Little Rock, 220. 


St. Louis, Vandalia and Terre Haute, 
177, 220, 362. 

Stockbridge and Pittsfield, 116. 

Stockton and Copperopolis, 22t. 
Stonington, 75, 81, 131. 

Stony Brook, 116. 

Stony Creek, 216. 

St. Paul and Duluth, 177, 220, 226, 278, 


51. 

St. Peat Minneapolis and Manitoba, 
177, 181, 220, 224, 226, 334, 350, 351, 
356, 362. 

St. Paul and Pacific, 227. 

St. Paul and Sioux City, 177, 220, 224, 


226, 362. 

St. Paul, Stillwater and Taylor’s Falls, 
220. 

Strasburg, 143. 

Sugar Loaf Summit, 77. 

Sullivan County, 116, r42. 

Summit Branch, 176, 196. 

Summit County, 221. 

Sunbury, Hazleton and Wilkes-Barre, 
216, 22 3. 

Sunbury and Lewistown, 216, 223. 

Suncook Valley, 174, 213. 

Suspension Bridge and Erie Junction, 
210. 

Sussex, 143, 216, 

Swedesboro, 176. 

Sycamore, Cortland and Chicago, 145. 

Sylvania, 353. 

Syracuse and Utica, 127, 131. 

Syracuse, Binghamton and New York, 
143, 316. 

Syracuse, Chenango and New York, 216. 

Syracuse, Geneva and Corning, 216, 276. 


T. 


Tallahassee, 120. 

Taunton Branca, 76. 

Tavares, Apopka and Gulf, 353. 

Tawas and Bay County, 217. 

Tennessee and Alabama, 210. 

Tennessee Central, 353. 

Tennessee Coal and Railroad Company, 


144. 
Terre Haute and Indianapolis, 144, 217, 
‘i ay 362. 
erre Haute and Logansport, 21 26 
Terre Haute and Richisoaderer a 
Terre Haute and South-eastern, 116, 217. 
Texas and New Orleans, 178. 
Texas and Pacific, 178, 222, 224, 226, 277, 
317, 349, 356, 362. 
Texas and St. Louis, 222, 350. 
Texas Central, 222, 277. 
Texas Transportation, 222. 
Texas Trunk, 226. 
Texas Western, 222. 
wbuseten County Construction, 222, 
ioga, 102, 119, 1 176, 217, 249. 
Toledo and Ade eee wan Bus 
Toledo and Grand Kapids, 217. 
Toledo and Ohio Central, 276, 352. 
Toledo and North-western, 220, 
Toledo and South Haven, 217. 
Toledo and Wabash, 2c8. 
oles: Ann Arbor and North Michigan, 


276. 

Toledo, Canada Southern and Detroit, 
217. 

Toledo, Cincinnati and St. Louis, 276, 


350. 
Toledo, Columbus and Southern, 276. 
Toledo, Delphos and Burlington, 217. 
Toledo, Peoria and Warsaw, 145, 177, 
181, 220. 
Toledo, Peoria and Western, 276, 277. 
Toledo, St. Louis and Kansas City, 352. 
Toledo, Wabash and Western, 151, 189, 
203, 211, 228. 
Tom’s River and Watertown, 217. 
Tonawanda, 127, 131. 
Traverse City, 217. 
Trenton and Delaware Bridge Company, 


Tresckow, 217. 
Troy and Balston, 74. 
Troy and Bennington, 144. 


TRO—WHE 
Troy and Boston, 144, 276. 
Troy and Greenbush, 116. % 
Troy and Greenfield, 142, 159, 1745 
Troy and Schenectady, 131. 
Troy Union, 144. 
Tuckerton, 217. 
Tunnel (of St. Louis), 220. 
Tuscumbia and Decatur, 100, 120. 
Tuskegee, 218. * 
Tyrone and Clearfield, 176, 180, 


U. 


Ulster and Delaware, 176, 247. 

Union Depot (of Kansas City), 220. 

Union Depot (of St. Louis), 220. 

Uni n Freight, 213 

Union (ot Baltimore), 217. 

Union (of Indianapolis), 144. 

Union (of New York), 116. 

Union Pacific, 127, 167, 178, 179, 181, 197, 
198, 222, 224, 226, 228, 242, 243, 244, 
259, oe 277) eh 317s 34% 35% 352+ 

’ , 2, 3 3° 

Unies Rasisood ‘Transier (of Indianapo- 
lis), 217. 

Union Railway and Transit (of St. 
Louis). 220. 

United Companies of New Jersey, 119, 
182, 185, 295, 300. 

United New Jersey Railroad and Canal, 
765 79s 176. 

Upson County, 144. 

Utica and Black River, 144, 176, 217, 276. 

Utah Central, 222. # 

Utah and Northern, 222, 224. 

Utah and Pleasant Valley, 222. 

Utah Southern, 222, 224 

Utah Southern Extension, 222. f 

Utah Western, 222. 

Utica and Schenectady, 107, 127, 131, 


217, 223- 


134. 
Utica and Syracuse, 76, 81, 131. 
Utica, Chenango and Susquehanna Val- 
ley, 176, 217, 316. 
Utica, Clinton and Binghamton, 217. 
Utica, Ithaca and Elmira, 217. 


Vv. 


Vaca Valley and Clear Lake, 178, 222. 

Valley, 217. 

Valley (of Virginia), 218. 

Vandalia Line, 244. 

Vermont and Canada, 116, 142. 

Vermont and Massachusetts, 116, 
213. 

Vermont Central, 118, 134, 203, 231. 

Vermont Valley, 142. 

Vicksburg and Brunswick, 218. 

Vicksburg and Clinton, 74. 

Vicksburg and Jackscn, 85, 131, 183. 

Vicksburg and Meridian, 116, 144, 
181, 218, 226, 274, 276. 

Vicksburg, Shreveport and Pacific, 

., 177s 226, 353- 

Vidalia and Western, 220. 

Vincentown Branch of the Burlington 
County, 176. 

Vineland, 217. 

Virginia and Truckee, 178, 222. 

Virginia Central, 162, 169. 

Virginia Midland, 276. 

Viroqua, 220. 

Visalia, 222. 


142, 


177 
145) 


Ww. 


Wabash, Chester and Western, 116, 220. 

Wabash, St. Louis and Pacific, 126, 141, 
145, 177, 181, 203, 220, 224, 242, 243, 
244, 274, 275, 270, 277, 278, 317, 350, 
352, 302, 377- 

Wabash Western, 277. 

Walkill Valley, 176, 217. 

Walla Walla and Columbia River, 222. 

Ware River, 213. 

Warren, 144, 159. 

Warwick Valley, 176. 

Wasatch and Jordan Valley, 222. 

Nile ae and Ohio, 141, 144, 77, 218, 
276. 

Washington and Richmond, 129. 

Washington Branch, 76, 86. 

Washington City and Point Lookout, 


217 
Washington City, Virginia Midland and 
peat i a 14I, 144, 218, 223, 
317, 362. 
Washington County, 176. 
Watchung, 217. 
Watertown and Waterbury, 213. 
Waukon and Mississippi, 220. 
Waverly and State Line, 176. 
Waxahachie Tap, 222, 226. 
Waynesburg and Washington, 217. 
West Amesburg Branch, 213. 
West Branch, 85. 
ies Eee 217, 220. 
est Chester, 7-, 76, 84, 102, 150. 
West Chester dnd Phitadelphia, 144. 
Western, 80, 81. 
Western and Atlantic, 117, 120, 141, 
274, 276, 336, 338. 
Western Development, 222. 
Western Maryland, 144, 176, 217, 276, 


144, 


352- 
Western Mississippi, 120. 
Western North Carolina, +77, 181, 218, 


279, 353- 
Western (of Alabama), 116, 218, 274, 276. 
Western (of cores 353- : 
Western (of Massachusetts), 87, 119, 127, 
131, 161, 182, 208. 
Western (of Minnesota), 220, 226. 
Western Oregon, 222. 
Western Pennsylvania, 144, 176, 180, 217. 
Western, Portland and Ogdensburg, 350. 
yo cee Too, 116, 120. 
est Jersey, 144, 176, 180, 276. 
West Shore, ee pee 
West Troy and Green Island, 217. 
Wheeling and Lake Erie, 217, 276, 350, 
353. 
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WHE—WIL 
Wheeling, Pittsburgh and Baltimore, 1446 
Whitfield and Jefferson, 75, 213. 
White River, 176.- 
White Water, 176. 
Whitneyville and Machiasport, 116. 
Wichita and South-western, 222. 
Wichita and Western, 277. 
Wicomico and Pocomoke, 217. 
Willamette Valley, 222. 
Williamsport and Elmira, 77, 78. 
Williamsport and North Branch, 276. 
Williamstown, 217. 


ASH—BAK 


Abandoned Canals, 46; losses on the, 52. 
Abattoirs, 310, 311. ‘ 
Abbott, John N.; chairman Western States 
Passenger Association, 2 
Ackerman, W. K.; Illinois state railroad 
construction, 125, 126; 
land grants to railways, 129. 
Account:ng Departments, 364, 366. 
Adams, Charles Francis; railway consoli- 
dations, 186; 
large railway organizations, 363. 
Adams, F. B.; varieties of car appliances, 


339- 

Adams, John; journey to Washington, 
25. 

Agriculture; effect of railways on, 127, 130, 


154; 
fertile land, increase in value of, 130; 
increase of agricultural wealth caused 
by railroads, as described in Census 
Keport of 1860, 154, 155; 
influence of railways on the grain and 
provision trade, 261; 
increase of number of farms and agri- 
cultural products from 1870 to 1880, 
261, 262. 
Air Brake, 340, 341- 
Albemarle and Chesapeake canal, 53. 
Alberger, F. A.; tolls and freight on bar- 
rel of flour moved from Buffalo to 
Albany 47 
Alexander, E, Porter; ideal system of 
transportation, 281. 
Allen, Horatio; goes to England to in- 
vestigate locomotives, 72; 
runs first locomotive, 72; 
appointed chief engineer of the Charles- 
ton and Hamburg, 72; 
method of constructing that road, 85; 
meritorious inventions of Oliver Evans, 


22 4 F 
primitive substitute for locomotive 
head-light, 105. 
Allen Paper Car Wheel Company, 344. 
Allen, Richard N.; paper car wheels, 


4s 
allen W. F.; standard time, 378. 
Altoona shops, 164, 313, 315, 317, 320, 
321, 324. é 
American Railway Master Mechanics’ 
Association, 208, 326, 327, 330 
Andrews; report on colonial and lake 
trade, 47, 129, 165 
Anthracite os ES A ae 135- 
Anthracite coal combination, 273. 
Anthracite coal roads; operations of, 194; 
progress of the anthracite coal trade 
from 1856 to 1870, 194; 
extraordinary prosperity during tle 
war era, 194; 
reasons for extensive purchases of coal 
lands by Philadelphia and Reading, 


195, 196; 
Ge of, 196; 
reduction of rates on, 248, 249. 

Archbald, James; American system of 
block timber arching, 161. 

Arks; former extensive use and cost of in 
Pennsylvania, 12, 13. 

Artificial freshets, 42. 

Ascending navigation, 13. 

Ash pans of locomotives, 326, 327. 

Ashtabula Bridge; failure of, 304. 

Associated Railways of Virginia and the 
Carolinas, 276. 

Associate Roads of Kentucky, Tennes- 
see, and Alabama, 276. ' 

Atkinson, Edward; reductions of freight 
charges on movements from western 
farms to the seaboard, 262. 

Atlantic Coast Line steamers, 137. 

Atmore, C. P.; member executive com- 
mittee Western Association of Gen- 
eral Passenger and Ticket Agents, 


278. 
Aiwood Hemp Car Wheel Company, 


344. 
Automatle brakes, 340, 341, 342. 
Automatic freight train brakes, 342. 
Axles, of cars, 344, 345- 


B. 


Baggage cars, 208. 
Baggage handlers, 369, 370. 

Baggage, mail and express cars, 333. 
Baggage masters, 368, 3 
Baker, Joseph B.; freig 


163; 
machine tools and turn-table, 164. 


t cars in 1855, 


ave WIL—WIN 
Williamstown and Delaware River, 276. 
Wilmington, 100. 
Wilmington and Northern, 176, 217, 276. 
Wilmington and Raleigh, 81. 
Wilmington and Weldon, 116, 131, 150, 


177, 353+ 
Wilmington, Chadbourn and Conway- 
. boro, 353. 
Wilmington, Columbia and Augusta, 218, 
274,276. 
Wilton, 142. 
Winchester, 75, 79. 


WIN—WOO 

Winchester and Potomac, 76, 110, 183. 
Winchester and Strasburg, 218. 
Winona and St. Peter, 177, 181, 220, 224, 

226, 230, 362. 
Winona, Mankato and New Ulm, 220. 
Wisconsin Central, 220, 224, 226, 277, 

_ 278, 350, 351, 362. 

Wisconsin, Iowa and Nebraska, 277. 
Wisconsin Valley, 220, 224, 226. 
Wolfeborough, 213. 
Wood River Branch, 213. 
Woodstock, 213. 
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BAL—BRI 
Baldwin Locomotive Works, 134, 161, 
162, 207, 316, 319, 321. 
Ballast of railways; various kinds of, 
296, 297. 
Banderali, Mr.; a French engineer’s 
views of American locomotives, 330. 
Barges, 14; eflect of in reducing f.eight 
charges, 17; 
movements on Mississippi, 240; 
transportation on the lakes, 290, 291; 
coal movement down the Ohio from 
Pittsburgh, 292; 
movement of grain, 292; 
of miscellaneous freight in successful 
rivalry with steamboats, 293. 
Barnard, J. G.; light-house engineering, 
172, 173. 
Barnes, W, H.; memlter executive com- 
mittee New England Raiiway Clear- 
ing House Association, 275. 
Barrel-shaped cars, tor. 
Barry, J. W.; interlocking apparatus, 
300. 
Batteaux, 9, 10. 
Bear-trap lock, 42. 
Bell-cord signals, 378, 379. 
Bell, Henry Puraen; system of rapid 
track-laying, 354. 
Belt railways, 358. 
Bessemer, Sir Henry: early trials of Bes- 
semer Steel rails, 198, 199. 
Bituminous coal roads; reductions of 
rates on, 248, 249. 
Blackstone Canal, 45. 
Blanchard, G. R.; Commissioner Cen- 
tral Traffic Association, 275. 
Blazed trace, 25. 
Blee, Robert; uniform train signals, 377. 
Blockades, ice and freshets; prevention 


of, 106. 
Block, W. T.; vice-president Iowa Rail- 
way Passenger Association, 277; 

member executive committee Western 

Association of General Passenger 
and Ticket Agents, 278. 

Block system, 300, 301. 

Blye, H. C.; general agent Trunk-Line 
Commission, 274. 

Boies, H. M.; car-wheels, 344. 

Boiler construction, 327, 328. 

Boiler flues or tubes, 327. 

Boilers of locomotives, improved methods 
of working, 329. 

Boiler pressure, means of, 326. 

Bolton, John; cost of transportation on 
Delaware and Hudson Canal, 48. 

Bonzano, A.; design for Kinzua viaduct, 


305. 

Boulton, Captain D. H.; operations on 
Portage Railroad, gr. 

Bowles, J. M.; joint agent Indianapolis 
committee Central Traffic Associa- 
tion, 275. 

Box cars, 208, 334, 335, 336, 338. 

Boyd, S. F.; vice-president St. Paul and 
Minneapolis Passenger Association, 


278. 
rages Walter A.;. Interstate Commerce 
Commissioner, 284. 
Brakemen, 376. 
Brakes; primitive, 105; 
air, Westinghouse, 209; 
battle of the, 340; 
continuous train, 340, 341. 
Brasses, 345. 
Bridges; commencement of construction 
of expensive, in United States, 29; 
incorporation of companies, 29; 
operations in Pennsylvania, 30; 
importance of, 34; 
military, 35; 
large pomaneus, 35; 
early bridge legislation, 35; 
bridge over the Charles River, near 
Boston, 36; 
Cayuga, 36; 
corporate bridge Luilding, 36; 
tolls authorized on, 36, 37; 
in Pennsylvania, 36; 
in various portions of the Union, 36; 
progress in bridge building, 36; 
prominent bridge builders of early por- 
tion of nineteenth century, 36; 
patents, early bridges, 36; 
important early fades at. various 
places, 36; 
wooden, 36; 
iron chain, 36; 
wire suspension, 37; 
Howe truss, 37; 
Brooklyn, 37; 


\ 
\ 


BRI—CAN 
famous of this and other countries, 37; 
intricacies of the art of modern bridge 
building, 37; 
early railway bridges and viaducts, 87, 


specifications for the wooden railway 
bridge over the Schuylkill, 88, 89; 

Town lattice, 89; 

draw, 89; 

substitution of iron for wood, 135, 136, 
158; 

use of cast and wrought iron, 158; 

trussed, suspension, boiler-plate and 
wooden bridges, 158; 

wooden trestling, 158; 

bridging Niagara and the Mississippi, 


158; 

Rock Island, 158; 

destruction of by armies during the 
civil war, 179; 

internal revenue taxes on, in 1865 a d 
1866, 185; 

construction of railway, 202: 

objectionable features of wooden, 202; 

important new railway of the seventh 
decade, 202, 203, 205; 

bridging the Ohio, Mississippi, and 
Missouri, 203, 204, 205; 

conflict of rail and river interests, 203; 

congressional bridge laws, 204; 

wooden, number of, 302; 

rapid advances in the art of bridge 
building, 302; 

iron railway bridges in 1876, 302; 

practice of American engineers, 303; 

American and English methods of con- 
struction, 303; 

economizing material, 303; 

general specifications, 303, 304; 

requirements of an Ohio legislature, 

Pe eae 

inspection, 305; 

notable new, 305, 306; 

Kinzua viaduct, 305; 

cantilever bridges, 305, 306; 

new methods of construction, 305; 

foundations of, 306. 

Bridge constructing companies, 180, 205. 
Broad horn or flat-boat, 10; early trade 


on, Ir. 

Broad Tree tunnel, 160. 

Bronson, H. M.; president Western As- 
sociation of General Passenger and 
Ticket Agents, 278. 

Brooks, Hon. James; bridging the Mis- 
sissippi and Missouri, 203. 

Brooks Locomotive Works, 316, 327, 328. 

Brown, John C.; member executive com- 
mittee Texas Traffic Association, 277. 

Brubaker, W. A.; joint agent Peoria 
committee Central Traffic Associa- 
tion, 275. 

Brunel’s large steamship, 285. 

Bryant, Gridley; constructs Quincy Rail- 
road in 1826, 69. 

Buchanan, James; cause of railway panic 
of 1857, 146. 
Buchanan, William; 

322, 330. 

Budd, Thomas; description of flat-bot- 
tomed boats used in 1685, 10. 

Buffalo Railway Passenger Association, 


locomotives, 321, 


276. 
Bullen, C. W.; secretary freight depart- 
ment of Trunk-Line Commission, 


274. 
Buoys, 170. 
Burden bearers, human; practical effi- 


ciency of, 19, 382. 
Burden strap of Indians, 7. 
Burlington-Wabash ‘Traffic Association, 


277+ 
Burr, Treodores prominent early Ameri- 
can bridge builder and patenteee, 36, 


37° 
Butterfield & Co.; stage lines, 64. 
Cc. 


Caboose car, 334. 

Campbell, R. H.; joint agent Cincinnati 
committee Central ‘Traffic Associa- 
tion, 275. 

Canadian i2eomeure and Engine Com- 
pany, 316. ° 

Canal pagket boats, 50. 

Canals; early American projects, 41; 

in New York, Virginia, North Caro- 
lina, South Carolina, Louisiana, New 
England, and Pennsylvania, 41. 

Union, 41, 44; 

letter of Benjamin Franklin, 4t, 42; 


WOR—YOU 
Worcester, 74, 161, 217. 
Worcester and Nashua, 116. 
Worcester and Shrewsbury, 213. 
Worcester and Somerset, 217. 
Worcester, Nashua and Rochester, 275. 
Wrightsville and Tennille, 353. 
Wrightsville, York and Gettysburg, 119 
Wyoming Central, 356. 


Y; 


Yazoo and Mississippi Valley, 353. 
Youghiogheny, 217. 


CAN—CAR 

Dismal Swamp, 41; 

Merrimac River, 41; 

Middlesex, 41, 45; 

Carondelet, 41; 

Ere, 41, 44; 45, 47, 50, 53, 71, 76, 79, 
III, 113, 117, 118, 120, 123, 127, 130, 
137, 141; 

Chesapeake and Ohio, 41, 43,52, 53,71, 
80, 108. 

Delaware and Chesapeake, 41; 

artificial freshets, 42; 

Lehigh Coal and Navigation, 42, 53. 

early history of American, 42; 

provisions of early charters, 42; 

Schuylkill and Susquehanna, 42; 

effect of Revolutionary war on, 42, 43; 

Washington’s labors in promoting con- 
struction, 43; 

Chesapeake and Delaware, 43, 51, 53; 

slow progress of early projects, 43; 

early canal financiering, 43; 

policy of state governments, 43; 

raising money by lottery schemes, 44; 

early completed in Pennsylvania, 45; 

effect of the completion of the Erie, 45; 

profitable, 45; 

unprofitable, 45; 

Blackstone, 45; 

Oxford and Cumberland, 45; 

Farmington and Hampshire, 46; 

Hampden, 46; 

suse results of operations in 1880, 
46; 

variations in construction and size, 46; 

cost of transportation on, 46, 49; 

locks, width of, 46; 

tolls on New York and other canals, 

pert 

discriminating tolls, 47; 

Welland coal, 47; 

Pennsylvania state canals, 48, 52, 53; 

Delaware and Hudson, 48, 53, 71, 80, 
93, 108; 

coal transporting movements, 48; 

New England, 48, 49; 

New Jersey, 49; 

Delaware and Raritan, 49, 51, 52, 53, 
79; 77s 79 13%, 1365 

comparative cost of transportation on 
early canals and early railroads, 49; 

relative utility of canals and railways, 


49; 
passenger traffic of the, 50; 
descriptions of passenger canal boats, 


503 

utility of the, 51; 

early operations on, 51; 

magnitude of American canal system 
in 1845, 52; 

causes of failures, 52; 

losses on the abandoned, 52; 

successful, 52; 

Virginia canals, 52; 

New York canals, 52, 53, 121; 

Ohio canals, 52, 533 

Indiana canals, 52; 

quantity of freight transported on, in 
1880, 53; 

operation, from a mule driver’s stand- 
point, 53; 

Champlain, 53; 

Monongahela Navigation, 53; 

Saint Mary’s Falls, 53; 

Pennsylvania Canal Company, 53; 

Schuylkill Navigation, 53; 

Albemarle and Chesapeake, 53; 

Illinois and Michigan, 53; 

inclined planes, 53; 

Morris, 53; 

vs. railway, 108; 

Erie and Ohio, 112; 

internal revenue taxes paid on in 186s, 
1866, and 1867, 184; 

governmental, 238. 

Cannon, L. G.; general agent and auditor 
Transcontinental Association, 277. 
Canoes; various kinds of, 5, 6; 

the dug-out, birch bark and coracle, 5, 6; 

modes of construction, 6, 7 

transition from to the skiff or batteau, 


ane of by white pioneers, g, 10. 
Cantilever bridge over the Niagara 
River, 305. 
Capacity of cars; increase of, 336 
Capital, private; its readiness to con- 
struct useful andremunerative public 
works, 169. 
Car Accountants’ Association, 381. 
Car-axles; manufacturers of, 345; 
master carbuilders’ standard, 345. 
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GENERA 


CAR—CED , 
Carey, Henry C.; railway rates in 1853, 


100, 

Carman, G. L.; chairman Eau Claire 
and Chippewa Falls, Central Towa 
Traffic, Sioux City, Marshalltown 
and Iowa, Minnesota and Dakota 
Associations, 277, 278. 

Carriages, 54,57,59- 

Carriage-making industries, 59. 

Carondelet canal, 41. 

Cars; of the early lines, 100; 

springs, necessity for, 100; 
Baltimore and Ohio improvements, 


100; 

eight-wheeled, first, 101; 

barrel-shaped, 101; 

freight, limited capacity of, 101; 

two-story, 101; 

first passenger on Camden and Amboy, 
102; 

miscellaneous devices, 102; 

on Portage Railroad, 102; 

sleeping, 102; 

old Tioga eight-wheeled, 102; 

heating, arrangements for, 103; 

lighting, devices for, 103; 

seats, 103, 

with sails, 103; 

tread-mill horse power, 103; 

standard passenger in 1856, 162; 

improvements considered especially de- 
sirable in 1856, 162; 

freight cars in 1855, 163; . 

capacity and mode of constructing 
eight-wheeled freight cars in 1855, 
1633 

ianeovemedts of during the seventh de- 
cade, 207, 209; 

increase of number, 208; 

number of on leading lines in 1865, 20°; 

average weight and capacity of, about 
1869, 208; 

early sleeping, 208, 209; 

Pullman sleeping, 209; 

Westinghouse air brake, 209; 

increase in price of passenger, 210; 

iron-plated military, 211; 

kind used for transportation of wounded 
soldiers, 211; 

repairs of, 314; 

defects of wheels, 314; 

defects of axles, 315; 

defects of mounting wheels on axles, 


3155 

other defects, 315. 

improvements of, 332; 

maintenance and construction of, 332; 

car builders and car-building establish- 
ments, 332; 

increase of varieties of, 323; 

passenger, 323; 

baggage, mail and express, 333; 

used in operation and construction, in 
wrecking, 334; 

freight, 334; 

heater, refrigerator, fruit, and stock, 334; 

milk and grain, 335; 

coal, coke, and tank or oil, 335; 

lumber, logging, flat, gondola, and tip, 
3353 

box, 335, 3365 b ; 

increase of the capacity of freight, 336; 

60,000-pound box freight, 337; 

increased size of passenger, 337; 

details of construction, 337; 

premiums for car appliances offered by 
the Chicago Railway Exposition. 

8; 
notable improvements in construction, 


arerial and labor required to build a 
box car, 338; 

material and labor required to build a 
standard passenger car in 1876, 338; 

portions specially liable to wear and 
tear, 3303 

master car-builders’ standards, 340; 

the battle of the brakes, 340; 

necessity of continuous train brakes 
on passenger trains, 341; 

Westinghouse automatic brake, 341; 

qualities a continuous brake should 
possess, 341; 

automatic freight train brakes, 342; 

tests of, in 1886 and 1887, 342; 

wheels and axles, 343; 

chil'ed wheels, 343; 

description of, &c., 343, 344; 

specifications and tests of car wheels, 


445 
sek tied car wheels, 344; 
recor: s of mileage of, 344; 
report of Master Car Builders’ Asso- 
ciation on, 344; 
axles, 344; 
tests of passenger axles, 345; 
master car-builders’ standard, 345; 
journal bearing, journal box, and ped- 
estal, 345; 
hot boxes, 345; 
details of car trucks, 346; 
truck springs, 347; 
names of parts of car truck, 346, 347; 
the development of the truck, 347; 
Carter, Theo. H.; arbitrator Southern 
Railway and Steamship Association, 
274. 

Carts, 54; Mexican, 54, 55- 

Car wheels; chilled iron, 101; 
establishments for making in 1860, 163; 
mode of testing, 344; 
steel-tired, 344. 

Car trucks; springs, 346; 
names of parts of, 246, 347; 
development of, 347. 

Car wheels and axles, 343. 

Cast-iron railway chairs, 83, 84, 86. 

Catlin, George; Indian method of making 

the portage, 25. 
Cattle cars, 208. 
Cedar Rapids Association, 277. 


CEN—COM 
Central Iowa Traffic Association, 277. — 
Central northern states; increase of rail- 
way mileage in, from 1880 to 1887, 
8; 
saereste of railway mileage in 1887, 351. 
Central Trafflc Association, 274, 275- 
Central Transportation Company; sleep- 
ing-car operations in 1863, 208. 
Chairs, railway, 156, 157. 
“Chalking his hat,’’ origin of, 63. _ 
Chambers, William; American railway 
conductors of the sixth decade, 153. 
Champlain Canal, 53. i 
Chandler, F.; member board of arbitra- 
tion of Western Association of Gen- 
eral Passenger and Ticket Agents, 
278. 
CEsnuee: O.; heavy locomotives, 318; 
interchangeability of parts of locomo- 
tives, 325. 
Chesapeake and Delaware Canal, 43, 51, 
168. 
Ghecapeake and Ohio Canal, 41, 43, 52, 
53, 71, 80, 108, 168. 
Chevalier, Monsieur; statement of the 
objects of public works progressing 
in 1838, 78 
Chicago and Ohio river pool, 277. 
Chicago Railroad Association, 277. 
Childs, O. W.; sleeping cars in 1863, 
208, 209. 
Chilled wheels, 343. ; 
Clarke, Thomas C.; American iron rail- 
way bridges, 302, 303; 
design for Kinzua viaduct, 305. 
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COM—COS 
incessant continuance of, 272, 2733 
how competitive business was trans- 
acted in 1876, 278; 
result of violations of agreements, 279; 
injurious effects of reckless, 279; 
how the public is injured, 279; 
how confederations endeavored to cure 
the evils of unregulated, 280; 
rule for adjusting rates between com- 
petitive points, 280. é 
Commissioners, railway; establishment 
in various states, 229, 265, 266; 
their proceedings, 267, 269; 
new method of organizing, 269; 
commutation tickets, 256, 257- 
Concord coach, 63. : 
Conductors, railway; of the sixth de- 
cade, 153; 
num der ofin 1880, 361; 
ske'ch of old-time, 366, 367; 
duties of, 375. 
Conestoga teams and wagons, 55. 
Confederations; of railways, 272, 274; 
practical effects of, 278. 
Consolidation loconiotives, 206, 319, 320. 
Consolidations of connecting railway 
lines, 185; 
effect on public interests, 186, 187; 
financial effects, 187; ' 
on rival lines in preventing competi- 
tion, 188; 
number of from 1879 to 1887, 358; 
diverse conditions of, 358. 
Constitution (of United States); provi- 
sions relating to appropriations for 


Clark, S. H. H.; member executive com- 
mittee Texas Traffic Asso-iation, 277. 

Classification of freight, 282, 283. 

Classification of trains, 379. 

Civil engineers; scarcity of during early 
stages of canal and railway develop- 
ment, 82; 

their railway labors, 361. 

Clinton, DeWitt, zealous support of Erie 
canal, 42. 

Clinton, Fulton and Lyons Association, 


277+ 
listens General James; artificial freshet, 
42} 
advocacy of Erie canal, 42. 
Coal; anthracite combination, 273; 
Cars, 208, 335; 
facilities for handling, 310; 
transportation of, 11; 
in arks, 12; 
anthracite, use of, 135. 
Coast survey, 173. 
Coastwise steamship and steamboat 
lines, 290, 291. 
Cochran, G. ; member east-bound 
classification committee, 274. 
Cochran, Mordecai; contractor on Na- 
tional Road, 31. 
Cockran, George G.; freight classifica- 
ton, 283. 
Coke cars, 335. 
Colby, Mr.; locomotive performances, 
I. 
Cole, C. L.; member east-bound classifi- 
cation committee, 274. 
Collins, Edward K.; steamship line, 286, 
288. 
Colorado-Utah Association, 275. 
Commerce; conditions under which it 
was conducted between southern 
Ohio and New Orleans by early set- 
tlers, 14; 
difficulty of conducting when transpor- 
tation facilities are deplorably defi- 
cient, 19; 
advance guard of American internal, 
21; 
basis and amount of in 1840, 109; 
number of persons employed in 1840, 
109; 
why extensive movements were 
checked when public works were 
controtled by states, 111, 113; 
the basis of western traffic from x850 to 
1860, 1533 
tenteee of American railroads in 1860, 
165; 
traffic of the trunk lines and their 
western connections from 1855 to 
1859, 166; 
east-bound movement of wheat and 
flour from Chicago f.om 1863 to 1870, 
Igt: 
classification of articles carried by rail- 
ways of the United States in 1880, 
242; 
reduction of rates on railways engaged 
in moving freight between the west- 
ern states and the Atlantic seaboard, 
244 to 247; 
influence of railways on the grain and 
provision trade, 261, 262; 
effect of steamship progress in increas- 
ing, 289; 
value of merchandise imported into and 
exported from the United States 
from 1858 to 1886 inclusive, 289; 
basis of the increase of exports, 289. 
Companies, railway; reported number of 
in 1888, 358; 
names of numerous (see Index of Rail- 
ways). 
Competition, of railways; for through 
traffic, 152; 
advantageous position of western ship- 
pers, 152; 
efforts of merchants to follow em1i- 
grating customers, 152; 
“ruinous,’’ 152, 1533 
for through passenger traffic, 153; 
the stimulation and encouragement of, 
240, 241; 
relations between through and local 
rates, 251; 
reductions of rates during railway wars, 
251; 


internal improvements, 168, 169. 
Construction of railways; in New 

England states, 75, 115, 116, 351; 

in Middle and Western states, 75, 116, 
351, 352; 

in southern states, 75, 116, 353; 

in south-western states, 75, 1.6, 355, 
3577 

in north-western states, 116, 355, 356; 

in central northern states, 352; 

in Pacific states, 355, 357: 

west of the Mississippi, 354, 355; 

in groups east of the Mississippi, 351; 


in various sections, 71, 73, 76, 115, 140, 
174, 180, 211, 222, 347, 351, 354; 
different plans of on early lines 82; 
estimates of cost of Philadelphia and 
Columbia, 23; : 
cost of original, 157; 
state aid, 125; 
experience of Illinois, 125, 126; 
estimated cost of New York and Erie 
in 1835, 127; 
magnitude of extensions from 1850 to 
end of 1859, 140; 
new roads east of the Allezghanies, 140, 
(41; 
east and west trunk-line extensions, 
1433 
foundation of great western systems, 
141; 
Trans-Mississippi, Gulf State,and Pa- 
cific, 141; 
speculative, 146, 147, 148; 
financial conditions in 1885, 151; 
unnecessary duplication of lines, 155; 
changes in permanent way, 156; 
bridge-building progress, 158; 
tunnels, 159; 
from 1860 to 1869 in United States, 
174to178; 
in various sections, 180; 
profits of, 182; 
increase of cost caused by civil war, 
209, 210; 
detailed estimates for a given line in 
1860 and 1865, 210; 
all lines built in United States from 
1870 to 1879, 211} 
variations in amount of, in different 
years of the seventh decade, 222; 
salient features of, 223; 
financial methods, 224; 
land grant aid, 226, 227; 
causes of extensive, from 1880 to 1887, 
348; 
special features of the, from 1880 to 
1887, 349 to 351; 
system of rapid track-laying, 354; 
Continuous train brakes, 340, 341. 
Cooke Locomotive and Machine Com- 
pany, 316. is 
Cooley, L. E.; improvement of the Mis- 
souri and other western rivers, 237, 
238. 
Cooley, Thomas M.; relations between 
railways and the public, 271; 
Janke Commerce Commissioner, 
204. 
Cool, John W.; engineman on fast loco- 
motive run, 321. ; 
Corduroy roads, 26. 
Cost of transportation; in arks, 12; 
on the Ohio and Mississippi and by 
land routes in 1814, 14; 
on western rivers in 1790, 16; 
reduction of, effected by barges, 17; 
on Mississippi river steamboats before 
1819, 18, 
of pack-horse movements, 21; 
on inferior roads, 27; 
in northern and north-western states, 
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in he United States in 1852, 28; 

in Wisconsin in 1875, 28; 

wagon movements in southern and 
south-western states, 28; 

in Texas, about 1856, 28; 

wagon movements on the plains, 28; 

fares on stage-coach line running be- 
tween Philadelphia and Pittsburgh, 


33; 

on the National Road, 34; 

bridge tolls, 36; 

land carriage in Pennsylvania in 1791, 
42} 


COU—CUR 

on canals, 46 to 49; 

on early railways, 46; ; d 

movement between Cincinnati and 
seaboard cities in 1833 and 1834, 48; 

on early canals and early railways, 49; 

effect of canals in reducing, 51; 

drawing one ton one mile at d fferent 
rates of acclivity and different speeds 
by stage-coach and wagon in Eng- 
land, in 1831, 60; c : 

extensive road movements in the 
United States in stages and wagons, 
60; 

contrast between cost of railway and 
stage and wagon movements on 
plains, 60; 4 

stage fare between Philadelphia and 
Baltimore in 1788, 61; 

omnibus, cab, and gurney movements, 
64; 

dee speed, and cost of passenger move- 
ments by various methods in 1839, 
107; 

Ges authorized by southern legisla- 
tures in 1840, 107, 108; 

fares on various railways in 1837, 108; 

freight movements by canal, railway, 
and turnpi-e in 1831, 108; 

tolls and freight charges on various 
railways in 1837, 1840, and previous 


periods, 110; 
railway freight charges in New York 
and Michigan in 1838, 111; Eee 
possibilities of a material reduction in 
average railway charges, 124; 
on railways and ordinary highways in 
1854, 129; 
on Pennsylvania railroad in 1848, 430; 
railway and canal freight charges in 
1845, 1848, 1849,;-and 1850, 130, 132; 
passenger fares on numerous railways 
in 1848 and 1850, 131, 132; 
on Pacific coast steamers in 1850, 138; 
movement of a barrel of flour from Buf- 
falo to Albany in 1852, 165; 
do. from Ogdensburg to Boston in 
1852, 165; 
“lowest rates’’ in sixth decade, 166; 
average fares in New York and Massa- 
chusetts in 1855, 166; 
average rates of the trunk lines and 
their western connections from 1855 
to 1859, 166; 
freight charges on wheat from Chicago 
to New York from 1868 to 1872, 191; 
low live-stock rates, 191; 
west-bound rail rates New York to 
Chicago, from 1862 to 1870, 191, 192; 
charges allowed by the Potter law of 
Wisconsin in 1875, 231; 
rates on grain moved by barge lines on 
the Misssi-sippi in 1880, 240; 
average fares and freight receipts in 
1880, 241, 243, 244; 
freight earnings and rates of east and 
west trunk lines during a protracted 
period, 244, 247; 
bids- for wagon freighting for United 
States Government in 1883, 245; 
average freight rates on railways of 
Ohio from 1869 to 1881, 245; 
average rates on western trunk-line 
connections during a protracted pe- 
riod, 246; 
reductions in rates between Indianapo- 
lis and New York city, 246; j 
east-bound rates from St. Louis in 1882, 
246; 
reductions in rates on granger roads, 
2473 
rates on New England roads, 248; 
rates on anthracite and bituminous 
coal roads, 248; 
Southern railway rates, 249; 
rates established by law and a railway 
commission in Missouri on special 
classes, 250; 
fares and rates on Pacific railroads, 250; 
on the Southern Pacific, 251; 
relation between through and local 
rates, 251 to 254; - 
during railway wars, 251, 252; 
live-stock traffic, 251; 
comparative statement of local freight 
rates on trunk lines, 254; 
passenger fares, 255; 
fares on sundry lines in 1865, 256; 
suburban traffic on commutation tick- 
ets, 256, 257; 
cost of movements to railway compa- 
nies, 258 to 261; 
items of cost, 259; 
circumstances affecting: 259, 261; 
moving freight from Buffalo to New 
York before and after Erie Canal 
was opened, 261; 
reduction in rates of trunk-lines from 
1855 to 1870, 262; 
ocean steamship rates in 1877, 
lake freight charges, 292; 
rates of western river transportation 
from 1856 to 1872 and other periods, 3 


* 


80, 290; 


293 294; 
lake freights from 1861 to 1878, 204. 
Couch, J. J.; labor-saving machine for 
drilling rocks, 160. 
Cramp, Mr.; steamship construction, 286, 


287. 
Crawford, R. L.; 

283. 
Credit Mobilier, 224. 
rae railways; product of labors on, 
Ceois-tiek. 297- 
Culverts, 301, 
Curd, H. * ; 

tion, 381. 
Curtin, A. G.; coal_mining and trans- 

,_ Porting combinations, 194; 

Curtis, George ‘Ticknor; public highway 
theories applicable to railways, 92. 


freight classification, 


02. 
ar Accountants’ Associa- 
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Danforth Locomotive Works, 228. 
Daniels, George H.; assistant commis- 
sloner passenger department Central 
Traffic Association, 274, 275; 
chairman east-bound passenger com- 
mittee, ys 

Davenport, Rock Island and Moline As- 
sociation, 277. 

Davis, W. E.; president Chicago Rail- 
road Association, 277. 

Decapod locomotive, 319. 

De Gerstner, Chevalier; description of 
American railways in operation in 
1840, 77. 

Delaware and Chesapeake Canal, 41, 195. 

Delaware and Hudson Canal, 48, 53, 71, 
80, 93, 108, 195, 248. 

Delaware and Raritan Canal, 49, 51, 52, 

53 79. 775 79, 131, 136. 

Depew, H. L.; joint agent St. Louis 
committee Central Traffic Associa- 
tion, 275. 

Dickens, Charles; journey over the planes 
of the Allegheny Portage Railroad, 
99; 

western steamboats in 1840, 115. 

Dickson Manufacturing Company, 316; 

Dillingham, C.; member executive com- 
mittee Texas Traffic Association, 277. 

Directors, of railway companies, 366. 

Discriminating tolls on New York ca- 
nals, 47 

Digg matings against individuals, 281, 
282. 

Discrimination, ‘‘unjust,’’ 231. 

Dismal Swamp Canal, 41. 

Ditches, 297. 

Dividend-payers of 1855, 151. 

Doyle, P. C.; chairman Buffalo Railway 
Passenger Association, 276. 

Drake, Mr.; effect of land-grant railways 
in hastening settlements, 227. 

Drainage of railroads, 296, 297. 

Drinker, H.S.; work on tunneling, 87, 


159- 

Dripps, Isaac; improvements on im- 
ported English locomot ves, 94. 

Dudley, P. H.; dynagraph car, 334. 

Durham boat, 10, 13. 

Durham, Robert; first builder of Dur- 
ham boats, 13. 

Dynagraph car, 334- 


E. 


Eastern Stage Company, 61. 
Eau Claire and Chippewa Falls Associa- 
tion, 277 
Economic results (see Cost of Transpor- 
tation); of the primitive water meth- 
ods, 14, 15; 
early steamboat freight charges, 18; 
of road iniprovements, 27; 
of turnpikes, 29; 
relation between carts and wagons, 56; 
of early railway operations in reduction 
in price of commodities and increase 
in value of real estate, 106, 107; 
increase of national wealth from 1850 to 
1860, 154, 1553 : 
the railroad not always a philosopher's 
stone, 155; 
of substitution of heavy for light loco- 
motives, 320; : : 
of advances from the trail to the T-rail, 


Edge rail; first uSe in England, 68; 
significance as a forerunner of modern 
railways, 67; 
kind used on Philadelphia and Colum- 
bia Railroad, 83; 
substituted for iron plates on South 
Carolina Railroad, 85; FF 
difficulty of keeping in proper position, 


104. 
Eightwheeled cars; first in United 
States, ror, 102. 
Elevators; construction of in seventh de- 
cadle, 211; 
grain, 309; 4 
in Chicago, capacity, table, 309; 
Erie, 309; 
Dows’ stores, Brooklyn, 310. 
Ellet, Charles, Jr.; plans for wire sus- 
pension bridge, 37; 
railroads of 1840, 81; 
pamphlet on Jaws of trade relating to 
theories on which freight tariffs 
should be framed, 112, 113. 
Elliott, R. S.; packet-boat movements 
on Pennsylvania Canal, so. 
Ely, Theodore N.; locomotives, 325, 331. 
Emery, Isaiah S.; chairman New Yor 
State Passenger Association, 276. 
Emigration; western movement about 
1832, III, 112. 
Employés of railways; 
trainmen of early lines, 106; 
reported number of in 1850, 122; 
increase in number of from 1850 to 
1860, 140; 
number of in 1880, 361. 
Erie canal, 41, 44, 45, 47, 50 51, 52, 53, 
71, 76, 79, T12, 113, 117, 118, 120, 123, 
127, 130, 137, 141, 152, 155, 165, Igr, 
192, 238. 
Erie and Ohio canal, 112. 
Evans, Oliver; demonstration of the 
practicability of steamboats and 
steam carriages in 1804, 17, 64, 65. 
Evener system, 273. 
Everett, Edward; colonial land routes, 


antecedents of 


24. : 
Everhart, Mr.; river and harbor bills, 


234- 
Excursion tickets, 257. 
Extension smoke boxes, 328. 
Express companies; internal revenue 

taxes paid in 1865, 1866, and 1867, 

184, 185. 

50 


FAI—GEI 


Faithorn, J. N.; commissioner North- 
western Freight, Western Traffic, 
Cedar Rapids, Clinton, Fulton and 
Lyons, and Davenport, Rock Island, 

_ and Moline Associations, 277. 

Fairman, Charles; competition between 

steamboats, barge lines and railways, 


293. 
Fares (see Cost of Transportation ); regu- 
lation of, 107; 
on numerous railways, 131, 132; 
steadiness of, 256. 
Farmington and Hampshire canal, 46. 
Fast freight lines; non-co-operative, 192; 
co-operative, 192; 
general effects of, 193; 
relative merits and demerits of the co- 
operative and non-co-operative sys- 
tems, x93. 
Fast runs of locomotives; on New York 
Central, 321; 
on the New York, West Shore and 
Buffalo, 321; 
on the Pennsylvania, 322. 
Fee, Charles S.; president St. Paul and 
Minneapolis Passenger Association, 


278. 

Felton, S. M.; early coal-burning loco- 

motives, 161. : 

Fernie, John, 329; fire boxes, construc- 

tion of, 326, 327. 

Fink, Albert; percentage tables showing 
relations between rates to and from 
numerous points, 254; 

cost of railway transportation, 258, 259; 

trunk-line commissioner, 274; 

how competitive transportation busi- 
ness was formerly transacted, 278; 

result of violations of railway agree- 
ments, 279; 

causes of frequent failures of railway 
confederations, 283, 284. 

iron railway bridges, 302. 

Fisher, S. B; improvement of roads 

leading from railway stations, 39, 40 

Fitch, John; efforts to;construct steam- 
boats, &c., 15, 16; 

misfortunes of, as a transporter, 16; 

estimates of the cost of up-river move- 
ments, 16. 

Flanders, D. J.; chairman Boston pas- 

senger committee, 275. 

Flat-boat men; trips of from Pittsburgh 

to New Orleans, 11, 12. 

Flat-boats, 10; mode of conducting early 

trade on, 11. 

Flat cars, 335, 336. 

Ferries; qstahlb amen of early, 34; 

charges authorized, 34, 35; 

advances in ferry systems, 35; 

internal revenue taxes paid on in 1865 
and 1866, 185. 

Fleming & Sons; locomotive manufactu- 


rers, 316. 
Fleming, William; secretary passenger 
department of trunk-line commission, 


274. 
agi oaounes: 56, 57- 
Folsom, A. A.; Fd New England 
Clearing-house Association, 275. 
Fordyce, S. W.; member executive com- 
mittee Texas Traffic Assoc:ation, 277. 
Fowle, J. W.; improved rock-drilling 
machine, 160. 
Fowler Steel Car Wheel Company, 344. 
Franklin, Benjamin; improving up-river 


craft, 15; ‘ 

connection with the Braddock expedi- 
tion, 20; é 

services as colonial Postmaster-Gen- 
eral, 24; ’ 


letter on early canal projects, 41, 42. 
Frazer, R. M.; chairman east-bound 
classification committee,.274. 
Freedom of contract and laws of trade, 


271. 

Becca: Milo S.; auditor Southern 

Railway and Steamship Association, 

274. 

Free-pass system; origin of, on stage- 

coach lines, 63. 

Free railroad systems, 224, 225. 

Freight; charges over and under, Ellet, 
112; 

J. Edgar Thomson, prophetic view, 
Tits 

traffic, early, lack of, 105; 

traffic Camden and Amboy, 106; 

distinguished from toll, Ellet, 113; 

handling of, 310; 

increase of movement on railways frg9m 
1880 to 1886, 360. 

Freight cars, 103, 163, 334. 

Freight tariffs; theories relating to them, 

112,113. (See Cost of Transporta- 

tion). 

Fruit cars, 335. 

Fry, Howard; design of locomotive, 321. 

Fulton, Robert; advocacy of Erie canal 
in 1814, 15; 

puts steamboating on a firm basis, 17; 

statement of cost of turnpike move- 
ments in 1807, 33; 

his ferry-boat inventions, 35; 

prediction in 1811 that carriages would 
be drawn over the Allegheny moun- 
tains by steam engines, 67; 

Freight tariff proposed in 1796 fora canal 

extending from Philadelphia to Pitts- 

burgh, 112. 

Frogs, railway, 156, 158, 300. 


G. 


Garrett, John W.; system of manage- 
ment, 365. 

Gauges;. battle of the, 136; 

standard, 358. 

Geiger, R. M.; member east-bound clas- 
sification committee, 274. 


GEN—HEA 
General baggage agents; National Asso- 
ciation of, 380. 
General freight agents, 364, 369. 
General managers, of railways, 365, 372. 
General officers, of railways; number of 
in 1880, 361. , 
General office railway clerks; number of 
in 1880, 361. 
General passenger and ticket agents, 364, 
368, 369; 
Nacienal Acsscmtion of, 380. 
General rules governing train service; 
General Time Convention, 377; 
uniform train rules, 377; 
standard time, 378; 
signal rules, 378; 
signals, 378; 
train signals, 378; 
whistle signals, 378; 
bell-cord signals, 378; 
lamp signals, 379; 
train rules, 379; 
classification of trains, 379; ~ 
preparations for train movements, 380; 
Gibson and Linn; historic trip of in 1776, 


Io. 
Gilbert, Davies; mechanical advantages 
of wheels and springs, 58. 
Gill, C. E.; member east-bound classifi- 
cation committee, 274. 
Gondola cars, 335, 336. ; 
Goodman, Samuel; vice-president Mid- 
dle States Freight Traffic Associa- 
tion, 276. 
Gorham, C. D.; train service, 377. 
Governmental aid to internal improve- 
ments; construction of the National 
Road, 31; 
state debts created to promote con- 
struction of railways and canals, 79, 
80, 81; 
effects of state aid, 81, 125, 126; 
subscriptions or bonds of towns, cities, 
or states to promote railway con- 
Struction, 151; 
gan ae of national waterways, 
106; 
constitutional questions, 168, 169: 
light-houses, light-ships, and buoys, 169; 
light-houses and lighting apparatus, 
172; 
coast survey, 173; 
congressional action, 233; 
river and harbor improvements, 233; 
western river improvements, 235; 
effects of governmental policy upon 
transportation facilities, 385. 
Grain and provision trade; influence of 
railways on, 261; 
Grain cars, 208, 335. 
Grain elevators, 309, 310. 
Granger legislation; causes that produced 
it, 229, 232; 
nature of demands, 230; 
story of a granger, 230; 
specific grievances and remedies, 231; 
unjust discrimination and the long and 
short haul, 231, 232; 
results of stringent rate regulations, 
267, 269. 
Granger roads; reductions of rates on, 


247- 

Granite sills and blocks, 82, 83, 84. 

Grant, Captain John; early cars, ror. 

Grant, Charles H.; secretary Chicago 
Railroad Association, 277. 

Grant Locomotive Company, 316. 

Grate area of locomotives, 326, 327. 

Greeley, Horace; passenger movement 
on Erie Canal, 50. 

Grosvenor, W. M; differences in the 
rates per ton per mile between long 
and short movements, 252. 

Gurney movement, 64. 

Guthrie, J. C.; commissioner Midcle 
States Lumber Association, 276. 

Guilford, N.; commissioner freight de- 
partment of Trunk-line Commission, 


2743 P , 
freight classification, 283. 


H. 


Haas, Solomon; traffic manager Asso- 
ciated Railways of Virginia and the 
Carolinas, 276. 

Haines, H. S.; railway organizations, 


3633 ‘ 
tendency toward concentration of au- 
thority, 365. 
Hall, Captain Basil; primitive method of 
crossing rivers, 25; 
corduroy roads, 26; 
effect of Erie Canal, 45. 
Hampden Canal, 46. 
Hand, B. E.; secretary Chicago and 
Ohio River Pool, 277. 
Hanna, J.N.; packet-boats on Pennsyl- 
vania Canal, so. 
Hannegan, J. E.; secretary Iowa Rail- 
way Passenger Association, 277; 
secretary Western Association of Gen- 
eral Passenger and Ticket Agents, 
278. 
Harahan, J. T.; train service, 377. 
Harbor improvements; utility of, 234, 


235- 

Hiren & Hollingsworth, steamship con- 
struction, 287. 

Harrisburg Car Manufacturing Com- 
pany, Via re 

Hayden, Mr.; relation between east- 
bound and west-bound rates, 283. 

Hayes, J. D.; relation between through 
and local rates, 253. 

Hazard, George S.; effect of Erie Canal 
in reducing cost of the transporta- 
tion of flour, 51. 

Head-lights of locomotives; substitute 
for and early, 105. 

Heater cars, 334. 

Heating cars; primitive methods, 103- 
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HEM—LAK 

Hempstead, C. T ; president New York 
and Boston All-rail and Sound Lines 
Association, 275. 

Hennepin Canal, 233, 238. 

Hewitt, Hon. Abram S.; extract from 
address at celebration of opening of 
Brooklyn bridge, 37. 

Hibbard, H. W.; member east-bound 
classification committee, 274. 

Hill, E. B.; manager New England Rail- 
way Clearing House Association, 


275. 
Hill, Edgar; member east-bound classifi- 
cation committee, 274. 
Hinckley, Isaac; railway consolidations, 
188. 


Hinckley Locomotive Works, 316, 324. 

Hobert, J. W.; member executive com- 
mittee New England Railway Clear- 
ing House Association, 275. 

Holley, A. L.; steel rails and rail pat- 
terns, 298, 299. 

Holliday, Ben ; stage-coach lines, 60, 64. 

Hoosac Tunnel, 159, 160. 

Horner, B. F.; member executive com- 
mittee Western Association of Gen- 
eral Passenger and Ticket Agents, 
278. 

Hone pends of on different classes of 
roads, 37, 38. 

Hot boxes, Be 

Howe, M. G.; member executive com- 
mittee Texas Traffic Association, 


277- 
Hughes, E. T.; general agent Southern 
Railway a:.d Steamship Association, 


274. 
iuceninagas A. C.; member executive 
committee Texas Traffic Association, 


277+ 
I. 


Illinois and Michigan Canal, 53. 
Inclined planes; on Portage Railroad, 90; 
journey over Portage Railroad, go; 
method of operation, gt; 
first ascent by locomotive, gr. 
Indian; system of transportation, 5; 
the Pathfinder, 5; 
canoes and modes of construction, 5, 


tJ 7 
land movements, 7, 18; 
burden strap, 7; 
method of carrying disabled persons, 7; 
sledges and snow shoes, 7; 
use of horses, 8, 18; 
travail, 8, 21; 
labors as burden bearers, 19; 
trails, 24. 
Indiana canals, 52. 
Industrial products; quantity of, in 1840, 


109. 
taledoetiag of switches and signals, 300. 
Internal improvements; promotion of, 70; 
Pennsylvania Society for. 70; 
constitutional questions involved in ex- 
penditures by United States govern- 
ment, 168, 169. : 
Internal navigation; reported number of 
persons engaged in, in 1850, 122. 
International Navigation Company, 289. 
Interstate Commerce act; passage of, 


284; 
one of the effects of, 358; 
report of Interstate Commission, 358. 
Iowa, Minnesota and Dakota Associa- 
tion, 278. 
Iowa Railway Passenger Association, 


277: 
Iron bridges, 158. 
Iron ore pool, 276. 
Iron-working machinery, 314. 


J. 
Jervis, John B.; sends Horatio Allen to 
England to investigate locomotives, 


72. 
Johann, Jacob; safety steam-gauge stand, 


2. 
Tees O. L.; secretary New Yorkand 
Boston All-Rail and Sound Line As- 
sociation, 275. 
ournal-bearing, 345. 
ournal box, 345. 
Juniata Canal, 125. 


K. 


Kansas General Passenger and Ticket 
Agents’ Association, 277. 

Keel-boats, 13, 14, 15. 

Kenny, Thomas L.; description of trip 
on Erie Canal in 1826, so. 

Kingsbury, F. H.; president New Eng- 
Jand General Ticket and Passenger 
Agents’ Association, 276; 

freight classification, 283. 

Kingsbury, J. A., Ore Pool agent, 276. 

Kinyon, William, 338. 

Kinzua viaduct, 305. 

Kirkman, M. M.; jurymen in railway 
cases, 370} 

collection of railway revenue, 381. 

Knight, Jonathan; National Road and 

cost of movements on, 34; 

cost of transportation on canals, 48; 

advocacy of railways, 49; 

method of constructing Columbia and 
Philadelphia Railroad, 83; 

inclined planes, go; 

recommends use of springs on burthen 
cars, 100; 

economical ratio of weight between a 
car and its load, ror; 

on comparative merits of railways and 
canals, tog. : 

Knight, M.; member east-bound classi- 
fication committee, 274. 


L. 


Lake traffic; development of, 120, 121; 
steam tonnage in 1851, 121; 


894 


LAM—LOC : 
population of lake and western river 
cities in 1850, 122. 
Lamp signals, 379. 
Land-grant railways; bill passed in 1850, 
1293 
rapid construction and number of acres 
granted, 225; 
mileage of, and effect in hastening set- 
tlements, 226, 227. 
Land-route movements (see Railways); 
by Indians, 5, 7, 8; ; 
primitive, by European immigrants, 18; 
pack-horse or horse-back era, 19; 
common or country roads, 22; 
defective American roads, 24; 
common road improvements, 26; 
economic effect of road improvements, 
27; 
Boe neccement of the turnpike and 
bridge era, 29; 
characteristics of turnpike development, 
I; 
Cou of transportation on turnpikes, 33; 
ferries and bridges, 34; 
importance of public road improve- 
ments, 38; 
methods of road construction, 40; 
improvement of vehicles used on roads, 
54; 
freight and passenger wagons, light 
vehicles, 56; 
springs and other improvements, 58; 
transportation of passengers in stages, 


60, 61, 62; k 
rivalry between land and water routes, 
TX1; 


effect and extent of reductions of cost 
of railroad transportation, 129; 

miscellaneous transportation develop- 
ments, 166; 

economic effect of advances from the 
trail to the T-rail, 382. 

Langdon & Shepherd, American railway 
constructors, 354. 

Latrobe, B. H.;_ Broad Tree and other 
tunnels on Baltimore and Ohio, 160; 

early steamboat experiments, 17. 

Lauder, J. N.; high-pressure locomo- 
tives, 326. 

Lazarus, J. S.; vice-president Western 
Association of General Passenger 
and Ticket Agents, 278. 

Leavitt, E. D., Jr; Strong locomotive, 
323- 

Legal departments of railways, 370. 

Legislation, railway; false principles of, 
270. 

Lehigh Coal and Navigation Canal, 42, 
53, 108, 195. 

Lehigh Valley shops, 321, 323. 

Lewis and Clarke; time consumed in 
going and returning from the Missis- 
sippi to the mouth of the Columbia, 


29. 

Lewis, Enoch; effect of hostile military 
movements on Pennsylvania Rail- 
road in June, 1863, 178. 

Lieper, Thomas; employs John Thom- 
son to construct a short railroad in 
1809, 69. 

Lighting cars; primitive methods, 103. 

Light-houses, light-ships, and buoys; 

early light-honses, 169; 

expansion of the light-house system, 
170; 

location of districts in 1885, 170, 171, 
172; 

ligheWouses and lighting apparatus, 


172. 
Light vehicles, 57. 
Lima Machine Works 316. 
Linville, Jacob H.; iron railway bridges, 


302. 

Little, A. L.; construction of National 
Road, 31. 

Live-stock yards, 310 and 311. 

Live-stock traffic, 251, 273. 

Livingston, Robert R.; connection with 
Fulton in construction of steamboats, 


I7- 
Biovel Captain Thomas; advocacy of 
canoes as preferable to batteaux, in 
1758, 9. 
Lobdell Car Wheel Company, 243. 
Lobdell, Mr.; chilled car wheels, 343. 
Locomotives; model of English sent to 
United States in 1825, 70; 
first American work of a practical one, 
Ti 723 
number in use in various states in 1839 
and 1840, 77; 
light, on early roads, 82; 
vs. Stationary engines, go; 
first ascent of inclined plane by, 91; 
eons American, 93; 
early, 93, 94, 96; 
English eaconad: 933 
*Planet’’ engine, 93; 
English, defects of, 94; 
“Cooper,” 94; 
export of 95; 
pioneer works, 95; 
Long & Norris, 95; 
Baldwin, 96; 
Rogers’, 98; 
patents, 96, 99 
early, on Columbia and Philadelphia, 
9; 
various manufacturers, 97; 
shops, Parkesburg, 97; 
safety chains, connecting tender with, 
97; 
sand-boxes, 97; 
Phineas Davis 
English, Mr, 
of, 98; 
notable improvements, 98; 
spark-arresters, 98; 
increase of capacity of, 99; 
ossibilities in 1840, 99; 
aldwin, in use in 1840, 100; 
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head-lights, substitutes for, 105; 

steam power vs. horse power, 105; 

Slaymaker’s bull, 105; 

enginemen, early, 106; 

improvements in, 134; 

passenger, increased speed, 1343 

freight, increased capacity, 134; 

link motion, 134, 135; , 

anthracite coal-burning difficulties, 135; 

up-grade labors over hill on east side 
of Kingwood tunnel, 159; ; 

early coal-burning devices and experi- 
ments, 161; 

Dimpfel’s boiler, 161, 162; 

the Webster, a successful coal burner, 
162; 

increase of we'ght and capacity, 162; 

ten-wheeled engines, 162; 

works in the United States in 1860, 
163; 

increase of size and capacity during the 
seventh decade, 206; 

Consolidation and Mogul engines, 206; 

steel tires, 206; 

steel fire boxes, flues, and boilers, 207; 

price of in 1864 and 1865, 210; 

repairs of, 315; 

improvements in, 316; 

superiority of American, 316; . 

list of manufacturing establishments in 
1887, 316; 

railway companies that construct, 316, 
3173 

increase in number of, 317; 

increase of classes of, 317, 318; ; 

freight, increased size and capacity, 


318; 
“El Gobenador,”’ 319; 
Mogul and Consolidation, 319; 
average train-load in 1875, 1880 and 
1885, 319; 
typical, relative power of, 320; 
economic effect of substitution of heavy 
for light, 320; 
passenger, increased speed, 320; 
records of average daily performances, 
321; 
fast run on the New York, West 
Shore and Buffalo, 321; 
fast run on the New York Central, 
Sons 
locomotives made at Altoona, Bald- 
win, Reading, Rogers, Rhode Island 
and Lehigh Valley shops, 321; 
fast passenger locomotives, 321; 
standard passenger locomotives on 
New York Central, 322; 
smoke-preventing devices, 322; 
Standard Pennsylvania Railroad, Class 
K, passenger engines, 322, 323; 
anthracite-burning engines, Class P, 
for fast passenger trains on the New 
York division, 323; 
high speed Wootten engines, 323; 
Strong locomotive, 323; 
Mogul locomotives, 323; 
improvements in details of locomotive 
construction, 324; 
multiplicity of details, 324; 
detailed statement of cost of one Class 
C bituminous, 324; 
interchangeability of the parts of, 325; 
on Erie Railway in 1874, 325; 
reduction in cost of maintenance of, 
from 1870 to 1881, 325; 
consolidation, 325; 
steam-generating and steam-controlling 
functions, 326; 
changes in metals used for various pur- 
poses, 326; 
increase of boiler pressure, 326; 
construction of fire-boxes, grate area, 
ash pans, 326; 
size, arrangement, and number of 
boiler flues or tubes, 327; 
boiler construction, points of agree- 
ment among American railway mas- 
ter mechanics, 327, 328; 
extension smoke boxes, 328; 
miscellaneous improvements, 329; 
valves and valve gear, 329; 
bad water, bad fuel, poor firing, and 
neglect of boilers, 329; 
general improvements, 329; 
strength, simplicity, and ornamenta- 
tion, 329; 
substitution of steel for iron in parts of, 
329; 
running ‘‘first in, first out,’’ or with 
“two or more crews, 330; 
exceptional locomotive service, 330; 
cost of repairs, 330; 
performances, 330; 
number built by nineteen private firms 
from 1880 to 1887, 332. 

Locomotive engineers, 361, 375, 376. 

Locomotive steel tires, 206, 207. 

Logging cars, 335. 

Long, Stephen H.; description of ark 
building and navigation of the Ohio, 
12. 

Lottery; authorized to provide funds for 
constructing a bridge, 36; 

schemes for providi:g funds to con- 
struct Union Canal and other inter- 
nal improvements, 44, 45; 

to improve and shorten roads of New 
Jersey, 57. 

Lumber cars, 335. 

Long and short haul, 231, 232; 

legitimate causes of differences 
rates per ton per mile, 252; 

why short hauls sometimes cost more 
than longer ones, 253. 

Louisville and Portland Canal, 238. 
Lowell, R. T. S.; auditor Burlington- 
Wabash Traffic Association, 277. 
Luce, F. L.; Car Accountants’ Associa- 

tion, 381. 


in 


Machine drills; invention of, 160. 


MAC—MID 


Machine tools, 164, 313}. 
kind used in United States Govern- 


ment military railway shops in 1864, 


2iI. . 
Machinists, railway; number of in 1880, 
61. z 
Macias A.; member east-bound classi- 


fication committee, 274. __ 

Maclaine, George; secretary Texas Traf- 
fic Association, 277. 

Macneil, John; estimate of cost of stage 
and wagon movements in England, 
60. “ 

Magers, George; constructs a short rail- 
road in Virginia about 1811, 69. 

Mail boats; line of, established in 1794, 


14. 

Mail cauehes in England from 1750 to 1765, 
23- 

Malo: George B.; grain elevators, 310. 

Management of railways; consolidation 
of connecting lines, 185; 

fast freight lines, 192; ; 

railway confederations or pcoling ar- 
rangements, 272; 

practical effects of confederations, 278; 

personnel of railways, 361; 

systems of railway organization, 362; 

railway presidents, 364; 

general office labors, 366; 

traffic departments, 368; 

legal departments, 370; 

operating departments, 371; 

labors on railway tracks, 373; 

train movements, 374; - 

general rules governing train service, 
377; 

ae a associations and organizations, 

80. 

Mandieeree Locomotive Works, 163, 316. 

Marcy, Captain; on pack-animal move- 
ments, 21; 

on wagons suitable for movements on 
plains, 29. 

Marshaltown Association, 277. 

Mason Machine Company, 3:6. 

Master Car-Builders’ Association, 207, 
336, 337, 338, 339, 340, 342 344, 347- 

Master Car-Builders’ standards, 340. 

Matthews, David; on speed of passen- 
ger trains in 1839, 107. 

McAdam, John, London; system of road 
construction, 40. 

McCabe, D. T.; member east-bound 
classification committee, 274. 

McCallum, D. C.; general principles of 
railway organization, 362. 

McCarty, O. P.; chairman Kansas Gen- 
eral Passenger and Ticket Agents’ 
Association, 277. 

McCrea, James; uniform train signals, 


Mc@ay, J. T. R.; member east-bound 

classification committee, 274; 
freight classification, 283. 

McKibben, Thomas A-; describes short 
railway built in Virginia about 1811, 
69. 

McKnight, C. H.; secretary Central 
Traffic Association, 275. 

Mehaffy, Andrew; report on speed of 
railway passenger trains in 1837, 107. 

Merrill, A. F.; member board of arbitra- 
tion of Western Association of Gen- 
eral Passenger and Ticket Agents, 
278. 

Methods of construction; physical char- 
acteristics of early railways, 82; 

early rails, sills, and stone blocks, 83; 

tunnels and bridges, 87; 

inclined planes, go; 

viaducts on early railways, 103; 

physical progress during the fifth de- 
cade, 132; 

bridges, new inventions and gauges, 
1355 

changes in permanent way, 156; 

bridge-building progress, 158; 

construction of railway tunnels, 159; 

shops and telegraphic service, 163; 

substitution of steel rails for iron rails, 
198; 

production of American steel rails, 200; 

bridge construction, 202; 

bridging the Ohio, Mississippi, 
Missouri, 203; 

miscellaneous mechanical peculiarities 
and advances, 209; 

improvements of hvac! condition of 
railways, 295; 

conditions of road-bed, 296; 

rail-joints and rails, 298; 

switches and signals, 299; 

bridges and culverts, 301; 

notable new bridges, 305; 

stations and terminal facilities, 306; 

grain elevators, 309; 

facilities for hauling coal, live stock, 
&c., 310; 

railway shops, 312. 

Middle and western states; construction 

of railways in, from 1830 to 1839, 75; 
construction of railways in, from 1840 
to 1850, 116; 
railway mileage in operation at end of 
1850, 117; 

‘ statistics of railway operations in 1855, 

150; ; 

construction of railways in, from 1860 
to 1869, 174, 175, 176, 180; 

do. from 1870 to 1879, 213, 214, 215, 
216, 217. 

Middle ‘and Western States Freight As- 
sociation, 276. 

Middlesex Canal, 41, 45. 

Middle States; increase of railway mile- 
_ age in, from 1880 to 1887, 348; 
increase of railway mileage in, from 
_ 1883 to 1885, 350; 
increase of railway mileage in, from 

1880 to 1887, 351, 352. 


and 


| 


MID—NOR : 
Middle States Freight ‘Traffic Associa- 
tion, 276. ** . 
Middle States Lumber Association, 276. 
Midgley, J. W.; commissioner South- 
western, Colorado-Utah and Pacific 
Coast Railway Associations, 275. 
Milk cars 5 
Miller, Robo 60,coo-pound box freight 
car, 321. : 
Mills, Edward; steamship line, 286. 
Miltimore Elastic Steel Wheel Company, 


4- 
Milton Steel Car Wheel Company, 344. 
Miner, Charles; early canals, 45- 

Minot, Charles; use of the telegraph as 
an aid to railway operations, 164. 
Mississippi river; freight movements on, 

261; : ; 
navigation of, references to by George 
Washington, 43; es 
trade movements on arrested by civil 
war, 178; 
improvement of, 233, 235, 2393 
plans of commission, 236; 
tributaries of, 237; 3 
bridges over, 158, 159, 204, 205, 305; 
movements on, from 1871 to 1887, 360. 
Missouri railways; freight rates on spe- 
cial classes established by law and 
railway commissions, 250. 
Mitchell, Alexander; Strong locomotive, 


323. f 
Mogul locomotives, 206, 319, 320. 
Monongahela navigation, 53. 
Moore, E. D.; general agent South- 
western Railway Association, 275. 
Mordecai, Gratz; terminal facilities, 307. 
Morris Canal, 53. 
Morris, Robert; president of canal com- 
panies, 42, 44.~— 
Morrison, William R-.; interstate-com- 
merce commissioner, 284. 
Motive power and cars; early locomo- 
tives, 93: 
notable improvements of the locomo- 
tive, 98; 
cars of the early lines, 100; 
novel incidents on early railways, 103; 
improvements in locomotives, 134; 
improvements of locomotives and cars, 
161; 
improvements of locomotives, 206; 
improvements of cars, 207; 
miscellaneous mechanical peculiarities 
and advances, 209; 
improvements in locomotives, 316; 
increased.size and capacity of freight 
locomotives, 318; 
increased speed of passenger locomo- 
tives, 320; 
improvements in details of locomotive 
construction, 324; 
steam-generating and steam controll- 
ing functions, 326; 
general locomotive improvements, 32g; 
improvements of cars, 332; 
increase of varieties of cars, 333; 
freight cars, 334; 
op cf the capacity of freight cars, 
details of car construction, 337; 
the battle of the brakes, 340; 
car wheels and axles, 343; 
details of car trucks, 346. 
Mount Savage Locomotive Works, 316, 
327. 
Muir, W. K.; preparations for train move- 
ments, 380. 
Mullan, Captain; report on construction 
of a national wagon road, 29. 


N. 


Neal, David A.; causes of railway bank- 
ruptcy, 126. 
Newell, John; causes of the granger agi- 
tation, 232. 
New England; construction of railways 
in, from 1830 to 1839, 75; 
construction of railways in, from 1840 
to 1850, 115; 
railway mileage in operation at end of 
1850, 116; 
statistics of railway operations in 1855, 
150; 
construction of railways in, from 1860 
to 1869, 174, 180; 
do. from 1870 to 1879, 212, 213; 
increase of railway mileage in, from 
1880 to 1887, 347; 
increase of railway mileage in, from 1883 
to 1885, — 
increase of railway mileage in, in 1887, 


351. 

New England canals, 48, 49. 

New England General Ticket and Pas- 
senger Agents’ Association, 276. 

New England Railroad Club, 344. 

New England Railway Clearing-house 
Association, 275. 
New England railways; 

rates on, 248. 
New Jersey canals, 49. 
New York. and Boston All-Rail and 
Sound Lines Association, 275. 
New York canals, 52, 53, 121, 233. 
New York Locomotive Works, 316. 
New York State Passenger Association, 


reduction of 


276. 
Niagara Bridge, 158. 
North Pacific Iron Works, 316. 
North-western and South-western states; 
increase of railway mileage in, from 
_ 1880 to 1887, 348; 
increase of railway mileage in, in 1887, 
351- 
North-western Freight Association, 277. 
North-western states; construction of 
railways in, from 1840 to 18 0, 116; 
construction of railways in, from 1860 
to 1869, 177, 181; 
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NOR—PER 
construction of railways in, from 1870 
to 1879, 218, 219, «20. 
North-western or granger roads, 196. 
Nourse, J. P.; president Iowa Railway 
- Passenger Association, 277; 
‘member executive committee Western 
Association of General Passenger 
and Ticket Agents, 278. 


oO. 


Ogden, James R.; commissioner Asso- 
ciate Roads of Kentucky, Tennessee, 
and Alabama, 276. 

Ohio canals, 5°, 53, 155- 

Ohio packet-boats; advertisement of in 
1794, 14. 

Ohio railways; reduction of average 
freight rates on, from 1869 to 1881, 
245. 

Ohio river trade, 360. 

Old Colony Railroad, 326. 

Olmstead, Frederick Law; stern-wheel 
steainboats running on western and 
southern rivers about 1856, 138. 

Omnibus and cab, 64. 

Operating departments, 364, 371, 372- 

Organization, of railway companies; 
small roads, 362; 

enlarged systems, 362; 

general principles, 362; 

existing large combinations, 363; 
classifications of railway officials, 363; 
characteristics of modern, 363; 
accounting departments, 364, 366; 
operating departments, 364; 

traffic departments, 364, 368; 

legal departments, 370, 371. 

Ornamentation of locomotives, 329, 330. 

Orr, William; secretary east-bound clas- 
sification committee, 274; 

secretary Middle and Western States 
Freight Traffic Association, 276. 

Osborn, J. M.; chaitman Middle and 
Western States Freight Traffic Asso- 
ciation, 276. 

Osmond, Edward, 322. 

Overland pony express, 167, 168. 

Oxford and Cumberland Canal, 45. 


eh 


Packet boat, 14. 

Packard, Mr.; variety of car appliances, 
340. 

Pack horse; era of, 19; 

used in the Braddock expedition, 20; 
trade over the Allegheny mountains, 
20; 
more modern movements, 21; 
pack animals in mountains, 21; 
movements in England, in 1739, 23; 
enterprises, 24; 
result of their labors, 382, 383. 
Pacific Coast Association, 275. 
Pacific railways; survey of routes, 167; 
construction of, 222; 
rates, fares, and receipts, 250; 
freight movements on, 251. 

Pacific states and territories; construction 
of railways in, from 1860 to 1869, 177, 
178, 181; 

do. from 1870 to 1879, 220, 221, 222; 

increase of railway mileage in, from 
1880 to 1887, 348; 

increase of railway mileage in, in 1887, 


35r- 
Paige Car Wheel Company, 344. 
Paine, Thomas; invention of iron bridge, 
6. 
Palsser; Thomas; inventor of bridge, 36, 


Packee, George W.; uniform train sig- 
nals, 377- 
Parkesburg shops, 164. 
Passenger cars, 162, 163, 208, 255, 333, 
337, 338- 
Passenger movements; of the canals, 50; 
on the Pennsylvania main line, 50; 
on the Erie Canal, 50; 
packet boats, 50; 
of stage-coach lines, 33, 60, 61, 62, 63, 


43 
omnibus, cab, and gurney, 64; 
speed and cost of lengthy journeys by 
railways, steamboats, stages, sleighs, 
canal boats, sailing vessels, and pri- 
vate conveyances, in 1839, 107; _ 
speed of passenger trains on various 
lines in 1837 and 1839, 107; 
fares on numerous railways in 1848 and 
1850, 131, 132; 
competition for through passenger traf- 
fic, 153- 
passenger Cars, 162, 163, 208, 255, 333, 
337, 338- : 
stations; establishment of, 157; 
sleeping cars, 208, 2g; 
rates and accommodations, 255; 
improvements in service, 255; 
traffic, a frequent source of loss, 255; 
passenger pools, 283; : 
increase of movement on railways, 
from 1880 to 1886, 360. 
Pay car, 334: 
Pay-rolls, railway; 
61. 
Peckham Paper Car Wheel Company, 


amount of in 1880, 


344. 
Pedestal of cars, 345. 
Pennsylvania canals, 41, 45. 
Pennsylvania Canal Company, 53. 
Pennsylvania state cana s, 48, 52, 53. 
Penn, William; reference to project for 
an artificial junction between waters 
of the Susquehanna and Schuylkill, 


41. : 
J ee ec a net 43T- 
Percentage tables, 254, 281. 

Perkins, Colonel TH; advances funds 

to construct Quincy Railroad, 69. 
Permanent way; diversities, 85; 

defects, 82, 135+ 


PER—RAI 
changes in, 156; 
from strap rails to edge rails, 156; 
from edge rails to T-rail, 156; 
defective frogs and inferior T-rails, 156; 
switches and frogs, 156. 

Personnel of railways; projectors, legis- 
tevng advocates, and antagonists, 
301; cs 

civil engineers, 361; 

ounces number of employés in 1880, 
361; 

estimated number of in 1888, 361; 

number of each class in 1880, 361; 

number of employed by va ious rail- 
ways of New England and the Mid- 
dle states, in 1880, 361; 

amount of pay-rolls in 1880, 361; 

systems of organization, 362, 364; 

presidents, 364, 365; 

general office labors, 366, 368; 

traffic departments, 368, 370; 

legal departments, 370, 371; 

operating departments, 371, 372; 

labors on railway tracks, 373; 

train movements, 374, 376; 

requirements of train service, 374; 

utility of effective methods of organi- 
zing railway forces, 381. 

Pierson, S. F.; commissioner passenger 

department of trunk-line commis- 

_ sion, 274; 

vice-chairman New York State Passen- 
ger Association, 276; 

reguiation of competitive passenger 
traffic, 283. 

Pirogue, 14. 

Pitcairn, Robert; train service, 377. 

Pittsburgh Locomotive and Car Works, 
316. 

Plank roads, 166, 167. 

Pooling arrangements, 272. 

Pope, T. L.; block system, 300, 301. 

Popular complaints against railways; 

investigations by United States Senate, 
263; 

New York legislative 
263; 

anti-monopoly organizations, 264; 

railway riots of 1877, 26s. 

Porteous, John; member east-bound clas- 
sification committee, 274. 

Portage, significance of, 25, 382. 

Porter, H. K & Co.; locomotive works, 
316, 327. 

Postal routes; colonial, 24; 

length of and modes in which service 
was conducted in 1848 and 1849, 123; 
do. in 1850 and 1860, 166, 

Powers, Virgil; general commissioner 
Southern Railway and Steamship 
Association, 274. 

Presidents of railways; importance of of- 
fice, 364; 

antecedent training, 364; 
leading traits of distinguished, 36s. 

Pullman Car Company, 332, 344. 

Pullman, George M.; sleeping cars, 209. 

Pusey & Jones, steamship construction, 
287. 

Quincy, Josh; stage journey from 
Philadelphia to Washington in 1826, 


6x. 


investigation, 


R. 


Rafting lumber and timber, 13. 
Rail and water carriers; relative rank of 
at various periods, 359, 360; 
proportion of water-channel move- 
ments to entire freight movement, 
359, 360; 
Ohio river trade in 1869 and 1886, 360; 
movements on the Mississippi from 
1871 to 1887, 360; 
increase of magnitude of railway labors 
from 1882 to 1885, 360. 
Rail-joints; improvements of, 157, 158, 


296, 297- 
Raila: tcl belly, 68; 

kind used on early railways, 82, 86; 

origin of the T-rail, 85, 86; 

wooden, 85; 

flat-iron bars or plates, extent to which 
they were used in 183y, 85; 

substitution of T-rail, 86; 

U, or bridge, 87; 

establishment of American rail works, 
132; 

hore first heavy iron and T-rails were 
made in United States, 132, 133; 

utility of American rail mills, 133; 

gradual increase in length of rails, 133; 

substitution of T-rails for edge rails, 
156; “ 

defective T-rails, 156, 157; 

American rail mills, 158; 

substitution of steel rails for iron rails, 
198, 295; _ ee 

capacity of iron rail mills in 1865, 193; 

Sir Henry Bessemer’s description of 
early trials of Bessemer steel rails, 
198; 

Asnepean recognition of the utility of 
steel rails, 199; 

results of experiments on the Pennsyl- 
vania Railroad, 199; 

iron and steel rails on the Erie Rail- 
way, 200; 

first steel rails manufactured in the 
United States, 200; 

organization of the early American 
steel-rail industries, 250, 251; 

progress in American steel-rail working, 
201; 

production, importation, consumption, 
and price, from 1860 to 1880, 201; 

miles of track laid with steel in 1880, 
201; 

changes in price of, from 1860 to 1869, 
210; 

rail patterns, 298, 299. 


RAI 


Railway companies; names of roads re- 


ferred to under new or old corporate 
or popular titles (See Index of Rail- 
ways). 


Railway construction; from 1825 to 1830, 


ha 
from 1830 to 1840, 73; 
progress in various sections, 76; 
from 1840 to 1850, 115, 
from 1850 to 1859, 140; 
from 1860 to 1869, 174; 
in various sections, 180; 
from 1870 to 1879, 215; 
characteristics of the new mileage, 222; 
from 1880 to 1887, 347; 
in groups east of the Mississippi, 351; 
west of the Mississippi, 354. 


Railway financiering and financial re- 


sults; early methods of obtaining 
capital, 79; 

State aid, 79, 81; 

desoralizing effects of state manage- 
ect, 79; 

early lines in Massachusetts, New 
York, Pennsylvania, Maryland, Vir- 
ginia, North Carolina, South Caro- 
lina, Georgia, and south-western and 
western states, 80, 81; 

state debts in 1842, 81; 

Operation or construction of railways 
in Pennsylvania, Delaware, Mary- 
land, Virginia, North and South 
Carolinas, Georgia, Gulf states, and 
interior western states, 119, 120; 

cost of completed and progressing rail- 
roads at end of 1850, 124; 

increase of bonded indebtedness, 124; 

state aid and ownership, 125; 

experience of Illinois, 125, 126; 

financial results of operation of rail- 
ways of various sections in 1850, 
126, 129; 

panics, first railway, and supposed cause 
of, 145, 146, 147; 

“wild-cat’’ financiering, 147; 

financial methods in 1859, 148; 

free railroad laws, 148; 

statistics of 1855, 149; 

capital stock, how it was “paid in,” 
I51; 

relation between stock and debt, 151; 

dividend-payers of 1855, 151; 

watered stock, 151; 

bond capital, 151; 

census Statistics of 1860, showing mile- 
age and cost of the railways of each 
State in 1850 and 1860, 151; 

effects of the civil war, 178; 

estimate of cost and mileage of lines in 
each state and territory in 1865, 1866, 
and 1869, 184; 

operations of the trunk lines in 1860, 
1865, and 1870, 189; 

operations of the anthracite coal roads, 
194; 

north-western or granger roads, 196; 

methods of procuring capital for con- 
struction in 1870, 1872, 1880, and 
1882, 224; 

free railroad systems, 224; 

land grants, 225; 

panic of September, 1873, 227; 

notable decline in stocks, 228; 

mileage, capital, earnings, and divi- 
dends in each year from 1871 to 1880, 
241; 

freight earnings and expenses of east 
and west trunk lines during a pro- 
tracted period, 244 and 245; 

do. western trunk-line connections, 
246; 

gross earnings of granger roads, 247; 

receipts, rates, and fares of Pacific rail- 
roads, 250; 

number of miles of railway operated, 
capital and funded debt, and divi- 
dends paid from 1872 to 1881, 261; 

cost and expenses of all railroads of the 
United States in 1880, 295; 

systems of capitalization, 348; 

mileage, cost of roads, capital stock, 
and funded debt, from 1880 to 1886, 
inclusive, 350; 


Railway riots of 1877, 265. 
Railways; relation to canals, 49, 108; 


effect of, on number of carriages and 
wagons, 59; 

contrast between cost of movements 
on, and cost of movements in stages 
and wagons on plains, 60; 

early American projects, 64; 

colliery and quarry, 68; 

gradual improvement in primitive Eng- 
lish, 68; 

first American, 69; 

Quincy, 69; 

knowledge of, in 1825, 70; 

progress from 1825 to 1830, 71; 

short railways as feeders of canals, 71: 

first in the Schuylkill region, 71; 

Mauch Chunk, 71, 72; 

Delaware and Hudson, 72; 

first locomotive service, 72; 

Charleston and Hamburg or South 
Carolina, 72; 

construction from 1830 to 1840, 73, 75, 
6; 

dompléted or progressing in 1836, 74, 


table of miles constructed, 75, 76; 

early New England and New York 
lines, 76; 

Camden and Amboy, 76; 

New Jersey lines, 76; 

Delaware and Maryland lines, 77; 

Pennsylvania, southern, and western 
lines, 77; 

lines in southern and western states, 

8; 
general results up to 1840, 78; 
early financiering, 79; 


RAI 
state aid in promoting construction, 79, 
80, 81; 
physical characteristics, 82; 
portage, 83; 
tunnels and bridges, 87; 
inclined planes, go; 
as public highways (theories of), or, 
G2; 
necessity of effective operative regula- 
tions, 92; 
early locomotives, 93; 
original defects of early lines, 103; 
opposition encountered, 103; 
tracks, defects of, 104; 
edge rail, difficulties with, 104; 
how operated before telegraphs, 104; 
signals, primitive, 104; 
defective brake power, 105; 
impecuniosity, 105; 
freight traffic, lack of, 105; 
employés from stage routes, 106; 
economic results, 106; 
effect upon real estate, 106; 
speed and cost of early passenger 
movements, 107; 
horse power, 108; 
versus canal, 108; 
load drawn by a horse, 109; 
cost of early freight movements, 109; 
conflict with water carriers, 113; 
construction from 1840 to 1850, 115, 
116; 
reported mileage in each state at end 
of 1850, 117; 7 
Pacific road surveys, 117; 
connections between the Atlantic coast 
and the Mississippi valley, 117; 
constructlon in New England states 
during the fifth decade, 118; 
in New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, South- 
ern, Gulf and interior western 
states at end of 1850, 118, 119, 120; 
reported number of “railroad men’’ in 
1850, 122; < 
postal service in 1848 and 1849, 123; 
commencement of serious rivalry with 
water routes, 123; 
apparent arenas of usefulness in 1850, 
124; 
anticipated reduction in average freight 
charges, 124; 
financiering, 124; 
cost of completed and progressing at 
end of 1851, 124; 
transition toward an increase of bonded 
indebtedness, 124; 
financial results of operations in 1850, 
126, 128; 
effect on agricultural products of re- 
duction from ordinary highway to 
railway rates, 129; 
increase of value of land, 130; 
rates and fares on numerous roads in 
1845 and 1850, 130, 131, 132; 
improvements of locomotives, 1347 
defective permanent way, 135; 
bridges, new inventions, and gauges, 
135, 136; 
rail carriers take the lead of water 
carriers, 140; 
construction, 1850 to 1859, 140; 
new, east of Alleghenies, 140; 
east and west trunk lines, 141; 
great western systems, foundation, 141; 
trans-Mississippi, Gulf state, Pacific, 
I4t: 
first railway panics, 145; 
construction, speculative, 146; 
construction, financial methods, 147; 
free laws, 148; 
statistics of 1855, 149; 
indebtedness, 149, 150; 
statistics, 1860, 151; 
financial results reported in 1885, 151; 
census Statistics of 1860, showing mile- 
age and cost of construction in each 
state in 1850 and 1860, 151; 
competition for through traffic, 152; 
increase of national and agricultural 
wealth, caused by railways, from 
1850 to 1860, 154, 1553 
the railroad not always a philosopher's 
‘stone, 155; 
changes in permanent way, 156; 
substitution of T-rails for edge rails, 
156; 
Sercuve frogs and inferior T-rails, 156; 
switches and frogs, 156; 
passenger stations, 157; 
imperfections of early American lines, 
1573 
iproversents of rail joints, 157; 
bridge-building progress, 158; 
bridging Niagara and the Mississippi, 


158; 

Rock Island bridge, 158; 

tunnels coimpleted before 1850, and 
lengthy tunnels commenced in pe- 
riod from 1850 to 1860, 159; 

inherent dangers, difficulties, and anx- 
ieties of tunneling, 160; 

invention of machine drills, 160; 

improvements of locomotives and cars, 
161; 

a successful coal-burning locomotive, 
161, 162; 

increase of weight and capacity of lcco- 
motives, 162; 

tonnage of American in 1860, 165; 

rates in the sixth decade, 165; 

postal routes in 1850 and 1860, 166; 

surveys of proposed routes for Pacific 
railways, 167; 

construction of, from 1860 to 1869, 174, 
175, 175, 177, 178; 

effects of the civil war, 178; 

armed attacks on, 178, 179; 

vital questions engendered, 179; 

operations from 1860 to 1870, 181; 

dividends of the seventh decade, 182, 
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misfortunes of southern, 183; 

breakers ahead, 183; 

estimates of mileage and cost in 1865, 
1866, and 1869, 184; 

relative rank of railways among trans- 
portation agencies in 1865, 1866, and 
1867, 184, 185; 

internal revenue taxes paid in 1865, 
1866, and 1867, 184, 185; 

consolidation of connecting lines, 185; 

connection at traffic centres, 188; 

operations of the trunk lines, 189; 

contests for control of desirable con- 
nections, 190; 

competition with water routes for 
through east-bound movements of 
breadstuffs, 191; 

through rates in 1868, 1869, 1871, and 
1872, 191}; 

fast freight lines, 192; 

operations of the anthracite coal roads, 
194; 

Doren qrestenn or granger roads, 196; 

substitution of steel rails for iron rails, 


198; 
brides construction, 202; 
bridging the Ohio, Mississippi, and 
Missouri, 203; 
conflict of rail and river interests, 203; 
improvements of locomotives, 206; 
improvements of cars during the sev- 
enth decade, 207, 208, 209; 
sleeping cars, 208, 209; 
the Westinghouse air brake, 209; 
increase of the cost of railway con- 
struction, supplies, and operating ex- 
penses during the seventh decade, 
-209, 210}; 
shops of United States Government for 
military railroads in 1864, 210; 
characteristics of the new lines con- 
structed from 1870 to 1879, 222; 
number of miles in each state on June 
3oth, 1880, 224; 
financial methods, 224; 
free railroad systems, 223, 224; 
misfortunes, 225; 
land grants, 225; 
panic of September, 1873, 227, 228, 229; 
granger legislation, railway commis- 
sions, 229; 
new systems of regulation, 232; 
the beginning of a new era, 240; 
stimulating and encouraging competi- 
tion, 240; 
magnitude of operations, 241; 
classification of freight carried in 1880, 
2425 
freight movement of prominent sys- 
tems, 242, 243; 
reductions of rates, 243; 
freight earnings and expenses of trunk 
lines, 244, 245; 
reduction of rates on Ohio railways, 
2453 
do. on western trunk-line connections, 
246; 
reductions of rates on various classes 
of roads, 248; 
relation between through and local 
rates, 251; 
reduction of rates during railway wars, 
251; 
how low a railway rate may fill, 251; 
legitimate causes of differences between 
the rates per ton per mile applied to 
long and short movements, 252; 
methods of regulating rates between 
numerous competing points, 254; 
passenger rates and accommodations, 
2553 
cost of transportation to railway com- 
panies, 258, 259, 260, 261; 
detailed statements of items of cost, 
259, 260; 
circumstances affecting cost, 259, 261; 
influence on the grain and provision 
trade, 261; 
popular complaints, 260; 
riots of 1877, 265; 
regulation by law and commissions, 265; 
false principles of railway regulation, 
270; 
Bocuse gatherers, 270; 
as producers, 270; 
freedom of contract and laws of trade, 
271; 
logic of transportation development, 
272; 
Corie lelalions or pooling arrange- 
ments, 272; 
anthracite coal combination, 273; 
evener system applied to live stock and 
petroleum, 273; 
Southern Railway and Steamship As- 
sociation, 274; 
trunk-line commission and Central 
‘Traffic Association, 274; 
practical effects of contederations, 278; 
diversity of powers and systems, 278; 
how competitive business was trans- 
acted in 1876, 278; 
result of violations of agreements, 279; 
how the public is injured by railway 
wars, 279; 
how confederations endeavored to cure 
me evils of unregulated competition, 
200; 
unjust discriminations against locali- 
ties, 280; 
rules for adjusting rates between com- 
petitive points, 280; 
classification of freight, 282; 
passenger pools, 283; 
causes of frequent failures or temporary 
disruptions of confedeiations, 283, 
284; ; 
relation between steamship lines and 
railway lines, 289; 
improvements of physical condition, 
295; 
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notable advances in all vital matters, 
295; ; 

reduction in the cost of rail move- 
ments, 295; 


condition of road-bed, 296; 4 
specification for a perfect subdivision, 
296,207; J 
general direction of road-bed improve- 
ments, 297; 
rail-joints and rails, 298, 299; 
switches and signals, 299, 300; 
bridges and culverts, 301; 
wooden bridges, 302; 
iron railway bridges, 302, 303, 304; 
notable new bridges, 305, 306; 
stations and terminal facilities, 306, 307, 
308, 309; 
grain elevators, 309, 310; 
facilities for handling coal and live 
stock, 310, 311; 
railway shops, 312, 313, 314, 315, 316; 
improvements in locomotives, 316; 
increased size and capacity of freight 
locomotives, 318; 
increased speed of passenger, 320; 
increase of freight and passenger move- 
ment on, from 1880 to 1886, 360; 
personnel of, 361; 
number of employés of, in 1880, 361; 
estimated number of employés in 1888, 
361; 
amount of pay-rolls in 1880, 361; 
number of persons employed by vari- 
ous companies in 1880, 361; 
systems of organization, 362; 
presidents, 364; 
general office labors, 366; 
traffic departments, 368; 
legal departments, 370; 
three epochs of railroads, 371; 
labors on railway tracks, 373; 
train movements, 374; 
general rules governing train service, 
377: 
associations and organizations, 380; 
economic effect of advances from the 
trail to the T-ral, 382; 
work done by railways in 1885 and 
1886, 384; 
results of operation of solvent, 385; 
state ownership and control, 385. 
Railway shops, 135, 164, 210, 211; 
importance of labors in, 312; 
combinations of facilities for construc- 
tion and repairs, 312; 
machine tools and appliances, 313; 
iron-working machinery, 314; 
wood-working machinery, 314; 
work done in, 314; 
departments for testing materials, 315. 
Railway systems; expansion and con- 
nection of, 358, 359; 
magnitude and result of their opera- 
tions, 359. 
Railway wars; how they injure the pub- 
lic, 279, 280. 
Rail works; establishment of, 132, 133; 
increase of their production, 201. 
Rates, railway; (see Cost of Transporta- 
tion); in sixth decade, 165; ; 
reduction in live stock, &c., 191; 
reductions of, on various classes of 
roads, 243 to 249; 
relation between through and local, 
251; 
reductions during railway wars, 252; 
Real estate; increase in value caused by 
early railways in Georgia and South 
Carolina and elsewhere, 106, 107, 
130. 
Relations between railways and the pub- 
lic; railways and public highways, 91; 
economic results of early railways, 106; 
cost of early freight movements, 109; 
effect and extent of reductions of cost 
of overland transpoivation, 129; 
competition for through traffic, 152; 
increase of national wealth, 154; 
ee and rates in the sixth decade, 
165; 
granger legislation, railway commis- 
sions, 229; 
leading influences of the eighth de- 
cade, 240; 
reductions of railway rates, 243; 
freight reductions on various classes of 
roads, 248; 
relation between through and local 
rates, 251; 
passenger rates and accommodations, 
255) 
cost of railway transportation, 258; 
influence of railways on the grain and 
provision trade, 261; 
popes complaints against railways, 
263; 
ralway regulation by law and com- 
missions, 265; 
false principles of railway legislation, 
270; 
railways as producers, 270; 
economic effect of advances from the 
trail to the T-rail, 382; 
lessons of transportation development, 
384; (see Cost of Transportation). 
Reece, Benjamin; section foremen and 
trackmen, 373. 
Kort. James; heavy mail contractor, 
I. 
Reeside, Slaymaker & Co.; proprietors 
of stage-coach line, 61, 62. 
Refrigerator cars, 334, 335. 
Rhode Island Locomotive Works, 316. 
Richards, A. M.; requirements: of rail- 
_ Way train service, 374, 375. 
Richardson, L. D.; cone eieeae Chi- 
_ cago and Ohio River Pool, 277. 
Richmond, Mr.; transportation in barges 
__ on the lakes, 291, 292. 
Riddle, BH. iron and steel rails on Erie 
railway in winter of 1867-68, 200. 
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Ripley, J. T.; commissioner Burlington 
and Wabash Traffic Association, 277. 
Risdon Iron and Locomotive Works, 
16. 
River and harbor improvements; Dela- 
ware Breakwater, 233; 
removal of snags, 233, 2343 
aggregate appropriations, 234; 
superintendence, 234; fa 
criticism of bills, 234; 
notable harbor improvements, 235; 
western river improvements, 235; 
the Mississippi, 236; 
the Missouri, 237; 
general system, 237- : 
River improvements; authorized in Penn- 
sylvania, 44; 
of Mississippi, Missouri, and other 
western rivers, 235, 236, 237, 238. 
River routes; extent cf western about 
1850, 121, 122; 
steam tonnage of, in 1842 and 1851, 
122} 
increase of business on, from 1840 to 
1850, 123. : 
Rivers; primitive method of crossing, 25. 
Roach, Mr.; steamship construction, 287. 
Road-bed; condition of, 296; 
improvements, 297; 
crossings, 297- 
Roads; common or country, 22; 
early colonial laws, 22; 
contrast between colonial and Roman 
road systems, 22; 
modifications of colonial systems, 22; 
variations in condition in different dist- 
ricts, 23; 
bad roads in the old wor'd as well as 
the new world, 23; 
defective American, 24, 25; 
Indian trails, 24; 
land routes between seaboard cities in 
the eighteenth century, 24; 
land routes between New England and 
Canada in 1754, 24; * 
colonial postal routes, 24; 
the blazed trace, 25; 
of 1800, in Virginia and elsewhere, 25; 
present lack of good roads, 25; 
primitive methods of crossing rivers, 
25; 
common road improvements, 26; 
corduroy, 26; 
systems of repairing, 26; 
economic effects of improvements, 27; 
road opened by United States Govern- 
ment from the Columbia to the Mis- 
souri river, 29; 
turnpike and bridge era, 29; 
characteristics of turnpike develop- 
ment, 31; 
ferries and bridges, 34; 
importance of public road improve- 
ments, 38; 
what a horse can drag on, 38, 39; 
where good roads wilt pay, 38; 
legal provisions for feat dete roads, 39; 
radiativg from railway stations, 39; 
methods of construction, 40; 
McAdam system, 40; 
Telford system, 40, 41; 
use of heavy steam rollers, 41; 
improvement of vehicles used on, 54; 
lottery scheme to improve New Jersey 
roads, 57; 
combined effect of improvement of 
roads and vehicles, 59; 
condition of, in western New York, in 
1824, 62; 
cost of transportation on, 129; 
product of labors on, 383. 
Roanoke Machine Works, 316. 

Roberts, George B.; long and short-haul 
movements, 253; 
Roberts, Solomon W.; 

method of 
railroad, 83; 

of Conemaugh viaduct, 88; 

of inclined planes, go; 

of public highway theories applied to 
railways, 91, 92; 

causes of success of railways of New 
England, 126, 127; 

account of attempt to cast rails at 
Mauch Chunk in 1826, 132; 

tonnage tax, 165. 

Roberts, W. Milnor; first locomotive 

ascent of an inclined plane, 91; 

search for locomotive builders in 1836, 


description of 
constructing Portage 


is 

Rohan John M.; member advisory 
board Associated Railways of Vir- 
ginia and the Carolinas, 276. 

Rock Island bridge, 158, 159. 

Rockwell, C. H.; aeciben toad of arbi- 
tration of Western Association of 
General Passenger and Ticket 
Agents, 278. 

Rockwell, P. A.; secretary St. Paul and 
Mbacepets Passenger Association, 
278. ‘ 

Roebling, John A.; celebrated wire sus- 
pension bridge designer and con- 
structor, 37, 158. 

Roebling, Washington A.; skillful con- 
structor of wire suspension bridges, 


37: 

Rogers Locomotive Works, 134, 135, 316. 

Rogers, William; train service, 377. 

Rucker, D. H.; statement of rates paid 
by United States for wagon trans- 
portation on the plains, 28. 

Rumsey, James; steamboat experiments, 


I5, 16. 
Russell, William H.; overland pony ex- 
press, 167. 
Ss. 
Saint Mary’s Falls canal, 53. 
Sanborn, Professor; experiments in- 


tended to ascertain effect of different 
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classes of roads and power of horses, 


seek where good roads will pay, 38. 
Sandboxes; of locomotives, 97. 
Sargent, Homer E.; railway rates, 252. 
Schenectady Locomotive Works, 316. 
Schlacks, H.; locomotive performances, 

1. 
Selves maker Augustus; interstate-com- 
merce commissioner, 284. 

Schuylkill and Susquehanna canal, 42. 
Schuylkill Canal, 53, 77, 78, 113, 123, 194, 


I . 
Scott.” Thomas A.; notable personal 
traits, 365. ‘ 
Screven, John; arbitrator Southern Rail- 
way and Steamship Association, 274. 
Seats; of early cars, 103. 
Section foremen, 373- 
Sellers, Morris; locomotive performances, 


I. 
Satchel J. N.; extension smoke boxes, 
28. 

Seay Charles L.; Chicago comm 'ttee 
Central Traffic Association, 275. 
Sheldon, L. A.; member executive com- 
mittee Texas ‘Traffic Association, 

277: 

Shasnt, O. M.; member executive com- 
mittee New England Railway Ciear- 
ing-house Association, 275 

Shinn, William P.; increased efficiency 
of railways, 33u, 336- 

Ship building; amount of in 1769, 9. 


Shopmen, railway; number of in 1880, 


361. i 


Shops, railway, 135, 164, 210, 211, 312. 
Sibley, E. B.; arbitrator Southern Rail- 


way and Steamship Association, 274. 


Sidings, 297. 

Signal rules, 378. 

Signals, 104, 105, 300, 378. 

Signal stations, 21. 

Silence, Lew; conductor on fast train, 


322. 


Sills, 83, 84. 
Sinclair, Angus; performance of locomo- 


tives, 331. 


Sindall, Charles A.; secretary Southern 


Railway and Steamship Association, 


274. 
Sioux City Association, 277. 
Slaughter, Mercer; commissioner South- 


ern Passenger Association, 276. 


Sleds, 54, 56. 
Sleepers, 85, 86. 
Sleeping cars, 208, 2 
Sloan, William S.; 


fates classification, 
283. 


Smith, George W.; Delaware and Hud- 


son Railway, 72. 


Smith, John; his exploring fleet, 9. 
Snags, removal of, 233. 
Smith, M. H.; chairman board of con- 


trol of Associate Roads of Kentucky, 
Tennessee, and Alabama, 276. 


Smith, Shaler; iron railway bridges, 302. 
Snags; removal of, 233. 

Snake-heads, 85. 

Snow-shoes; description of, 7. 

Snow, W. W.; patterns of ecstasy 


340. 
Snyder, Colonel; shoeing pack-horses 


and crooking or bending iron, 21. 


Snyder, W.; member executive commit- 


tee Texas Traffic Association, 777. 


Snow, W. W.; steel-tired car wheels, 


344. 


Southern Passenger Association, 276. 
Southern Railway and Steamship Asso- 


ciation, 274. 


Southern railways; reduction of rates, 


249. 


Southern states; construction of railways 


in, from 1830 to 1839, 75; 

construction of railways in, from 1840 
to z850, 116; 

railway mileage in operation at end of 
1850, 117; 

statistics of railway operations in 1855, 
150; 

construction of railways 
to 1869, 176, 180; 

misfortunes of railways 
civil war, 178, 179, 183; 

construction of railways in, from 1870 
to 1879, 217, 218; 

increase of railway mileage in, from 
1880 to 1887, 348; 

increase of railway mileage in, from 
1883 to 1885, 350; 

increase of railway mileage in, in 1887, 
351. 

South-western Railway Association, 275. 
South-western states; construction of 
railways in, from 1830 to 1839, 75; 
construction of railways in, from 1840 

to 1850, 116; 
ralway mileage in operation at end of 
1850, 17; 
construction of railways in, from 1860 
to 1869, 1773 
do. do., from 1870 to 1879, 220. 
Spaulding, Eugene C.; ‘material and 
labor required to builda box car, 338. 
Spriggs, G. B.; member east-bound clas- 
sification committee, 274. 
Springs; seats set on, 56; 
improvements of, 57, 58; 
use of steel, 58; - 
development of a necessity for, on 
Cars, 100; 
value of American manufactures of, in 
1860, 163; 
used in car construction, 346, 347- 
Stage coaches; “flying machines,’’ 56; 
running to and from Boston, 60, 
ied lee Philadelphia and Baltimore, 
I; 
on Cumberland road, 62; 
primitive western, 63; 


in, from 1860 


increased by 


a 
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Concord, 63. 
Stage-coach lines; running between Phil- 
adelphia and Pittsburgh, 33; 
running between numerous points in 
: United States, 60 to 64; 
internal revenue taxes paid by, in 1865, 
1866, and 1867, 184, 1g5. 
Stage drivers, 63. 
Stage wagons, 56, 57. 
Standard guage; change of numerous 
lines to, in 1886 and 1887, 358; 
result of change on southern roads, &c., 


estimated cost of, 358. 
Standard time, 378. 
Standard track; specifications for on 
perfect subdivision, 296, 297. 
Stanford, Hon. Leland; rates on the 
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a substitute for the proposed Erie 
Canal in 1812, and subsequent en- 
deavors to promote railway construc- 
tion in 1815, 1819, 1820, and 1823, 66, 


7s 

Stevens, Francis B ; letter relating to in- 
vention of T-rail, 86. 

‘Stevens, Mr.; high-pressure locomotives, 


326. 

Stevenson, David; American corduroy 
roads, 26. 

Stevens, Robert L.; 
T-rail, 85, 86. 

St. Louis bridge, 205. 

St. Mary’s Falls Canal, 238. 

Stock cars, 335. 

Stockton, Commodore R. F.; demorali- 
zing effects of internal improvements 


invention of the 


Southern Pacific, 250, 251. 
State management; cf railways and 
canals, 110, 111, 112, 113; 
St. Clair Flats Canal, 238. 
Stationmen; number of, in 1880, 361; 
Station agents, 367. 
Stations, 306, 309. 
Steamboats; early unsuccessful experi- 
ments, 15; 
ane for improving up-river craft, 15; 
itch and Rumsey steamboats, 16; 
early successful operations, 17; 
famous machine moved by steam on 
land and in water by Oliver Evans, 
in 1804, 17; 
Robert Fulton puts steamboating on a 
firm basis, 17; 
first hae mes trip of the Clermont, 
17; 16; 
first run on western waters, 18; 
extract from log-book of a trip on a 
western steamboat in 1817, 18; 
early freight charges, 18; 
progress of, from 1807 to 1830, 73; 
In service along the Atlantic coast in 
1820, 73, 743 ‘ 
built for service on western rivers from 
1814 to 1830, 74; 
development from 1830 to 1841, 114; 
tonnage in different states in 1838, 114; 
high pressure, 114; 
description of western, in 1833, by Levi 
Woodbury, 114; 
description of western, in 1840, by 
Charles Dickens, 115: 
on the Atlantic coast, in 1832 and 1836, 
115; 
tonnage of western rivers in 1842 and 
1851, 122; 
tonnage of the lakes in 1851, 122; 
postal service in 1849, 123; 
tonnage from 1841 to 1850, and from 
1851 to 1860, 136; 
sounage inspected from 1855 to 1860, 
136; 7 
construction on the New England 
coset, and Atlantic and Gulf waters, 
136; 
screw propeller, 136, 137; 
increase of size and splendor of East- 
ern river steamboats, 137; 
building on the northern lakes, 138; 
building on the western rivers from 
1841 to 1860, 138; 
stern-wheel, on western and southern 
rivers, 138; 
improved method of inspection, 138; 
== by collisions, fires, and snags, 
138; 
on the Pacific coast, 138; 
postal routes jn 1850 and 1860, 166; 
internal revenue taxes paid in 186s, 
1866, and 1867, 184, 185; 
decline of steamboating on the Missis- 
sippi, 239; 
steamboat lines, 290, 291; 
merchant steam tonnage and traffic in 
1880, 291; 
western river movements, 292, 294, 


360. 
Steamships; trans-Atlantic navigation, 
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Atentic coast lines, 137; 

California trade, 139; 

the first war steamer, 285; 

the first commercial steamship, 285; 

deve'opment in England, 285; 

cer amu progress in construction, 
286; 

the American line, 286; 

service in 1865, 287; 

flees tonnage in the 


relative growth o 
United States and Great Britain, 
287, 288; 


mechanical advances and increase of 
efficiency, 288; 

concentration of steam power, 288; 

size of ocean steamships, 288; 

establishment of new lines? the Inter- 
national Navigation Company, 289; 

effect of steamship progress in increas- 
ing foreign commerce, 289; 

relation between steamship lines and 
railway lines, 289; 

ocean steamship rates, 290; 

steamships in coasting trade, 290; 


coastwise steamship and steamboat 
lines, 290; i 

merchant steam tonnage and traffic in 
1880, 291; 

improvements in coastwise steamers, 
291; 


lake transportation service, 291. 

Steam rollers; use of in road making, 4r. 

Steam tonnage, merchant, 291. 

Steel; substitution of for iron in various 
parts of locomotives, 206, 329. 

Steel-tired car wheels, 344. 

Stephenson, John; early tram cars, 1o1. 

Stevens, A. J ; heavy locomotives, 319. 

Stevens, Colonel John Cox; successful 
steamboat experiments, 17. 

Stevens, John; advocacy of a railway as 


by states, 79, 80; 
dniwoduction of the screw propeller, 
1,6, 284. 
Stocks, railway: fluctuations of, 228; 
stock watering, 263. 

Stone blocks, 83. 

Stone, H. B.; train service, 377. 

Stourbridge Lion; first locomotive to 
perform actual service, 72. 

St. Paul and Minneapolis Passenger As- 
sociation, 278. 

Streams; primitive modes of crossing, 34. 

Street railways, 166, 167. 

Strickland, William; sent to England in 
1825 by Pennsylvania Society for the 
Promotion of Internal _ Improve- 
ments, to procure information about 
railways and locomotives, 70; 

his report, and model of a locomotive, 
_ 7, 73 
Stringers, 85. 
Strohm, Hon. John; Conestoga teams, 


55 
Strong locomotive, 321, 323. 
Stroudley, William; locomotives, 327. 
Suburban traffic, 256, 257. 
Susquehanna and Tide-water Canals, 80. 
Swank, James M.; account of establish- 
ment of early American r.il works, 
132, 133- 
Switches, railway, 156, 158, 297, 300. 
Systems of transportation; Indian, 5, 6, 


pear: expansion and connection of, 
358, 359- 
T. 
oh, Setee: cost of stage movements, 


Talmage, A. A.; uniform train signals, 


3773 
tamping, 373- 
Tank or oil cars, 335. 
Taunton Locomotive Works, 316. 
Taylor, Hon. Robert S.; plans for im- 
proving the navigation of the Mis 
sissipp1 river, 236. 
Team boats, 15. 
Teamsters; old-time, description of, 31, 


32. 

Telegraph; first use as an aid to 
operations, 164. 

Telford system of road construction, 40, 


railway 


41. 

Temple, CH .; joint agent Cincinnati 
committee Central Traffic Associa- 
tion, 275. 

Terminal charges, 252, 253. 

Terminal facilities; increase of, 306; 

cost of, 307; ; 

special ends served, 307; 

effect on a road’s capacity, 308; 
railway yards, 308; 

grain elevators, 309, 310; 

coal handling, 310; 

live-stock yards and abattoirs, 310, 311; 
miscellaneous freight, 311; 

testing machines, 315, 316; 

Texas ‘Traffic Association, 277. 

Thomas, E. B.; member advisory board 
Associated Railways of Virginia and 
the Carolinas, 276; 

uniform train signals and train service, 


377: 
Thomas Steel-Tired Wheel Company, 


344- 

Thomson, J. Edgar; presents to Dela- 
ware County (Pennsylvania) Insti- 
tute of Science map of short railway 
constructed by his father in 1809, 69; 

opinions announced in 1840 relating to 
superiority of railways over canals, 
Iil; 

“ruinous competition” of railways in 
1854 and 1855, 152; 

a large freight business at low rates, 
1573 

invites proposals for freight locomo- 
tives of 56,000 pounds weight, 162; 

contest for control of Pittsburgh, Fort 
Wayne, and Chicago, 190; 

experimental trials of steel rails, 199; 

notable personal! characteristics, 365. 

Thomson, John; constructs a short rail- 
road in 1809, 69. 

Thurman, Hon. A. G.; E. B. Wash- 
burne and Thomas M. Cooley; 

injuries inflicted on the public and le- 
gitimate business interests by railway 
wars, 279, 280. 

Thurston, Professor R. H.; testing ma- 
chines, 315, 316. 

Tickets; commutation and excursion, 
256, 257- 

Tip cars, 335, 336. 

Tires, steel, 206. 

‘Tonnage tax, 165, 190. 

Tow-boats, 292. 

Townsend, H. C.; member executive 
committee Western Association of 
General Passenger and ‘Ticket 
Agents, 278. 5 

Tows, 292. 
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Track goods and tools, 298. 
Trackmen, railway, 361, 373; 

track walkers, 373, 374. 
Track-laying; system of rapid, 354. 
Track, railway; defects of, 103; 

goods and tools, 298. 
Traffic departments, 364. 
Trail; economic effect of advances from, 


382. 
Train despatchers, 375. 
Trainmen; number of in 1880, 361; 
ate they should possess, 374, 375, 


Train movements; preparations for, 380 
Train loads, 383, 384. 
Train rules, 379. 
Train service; requirements of, 374; 
general rules governing, 377; 
train signals, 378. 
Tramways, 68. 
Transcontinental Association, 277. 
Transportation; Indian system of, 5; 
of coal from Pittsburgh to New Or- 
leans, 11; 
cost of when arks were used, 12; 
cost of by river and land routes in 1814, 
15; 
cost of on western rivers in 1790, 16; 
reduction of freight charges effected by 
barges, 17; 
freight charges on Mississippi river 
steamboats before 1819, 18; 
pack-horse or horse-back era, 19; 
cost of pack-horse movements, 21; 
regular pack-horse enterprises, 24; 
cost of, on inferior roads, 27; 
cost of, in northern and north-western 
states, 27; 
in the United States in 1852, 27; 
cost of, in Wisconsin in 1875, 27; 
cost of wagon movements in southern 
and south-western states, 28; 
cost of, in Texas, about 1856, 28; 
cost of wagoa movements on the 
plains, 28; 
commencement of the turnpike and 
bridge era, 29; 
economic effect of turnpikes, 29; 
relative advantages of turnpikes and 
canals, 29; 
cost of, on turnpikes, 33, 34; 
cost of land carriage in Pennsylvania 
In 1791, 42; 
cost of, on early canals and railways, 


46; 

cost of canal transportation, 47, 48, 49; 

cost of movements between Cincinnati 
and seaboard cities in 1833 and 1834, 


48; 

relative utility of early canals and early 
railways, 49; 

early canal movements, 51; 

relative magnitude of the American 
canal system in 1845, 52; 

great elements of advancement in, 54; 

movements on turnpikes and lengthy 
roads, 60 to 64; 

prominent features of development in 
1850, 123, 124; 

effect and extent of reductions of cost 
of overland, 129; 

tonnage of American railroads in 1860, 
165; 

railway rates in the sixth decade, 165; 

traffic and rates of the trunk lines and 
their western connections from 1855 
to 1859, 166; 

suspension of trade movement on Mis- 
sissippi caused by civil war, 178; 

competition between rail and water 
carriers for through east-bound move- 
ments of breadstuffs, 191; 

classification of freight carried on rail- 
ways of the United States in 1880, 


242} 

reductions of railway rates, 243; 

practical effects of confederations, 278; 

results of violations of railway agree- 
ments and railway wars, 279; 

ideal system of, 281, 282; 

railways as manufacturers of, 374; 

a science, 3847 
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(See Cost of Transportation). 

Travail, 8, 21. 
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military railroads in 1864, 210. 

Trunk lines; operations of in 1860, 186s, 
and 1870, 189; 

length of, freight earnings and expenses, 
and average rates during a series of 
years, 244,245; 

average rates on their western connec- 
tions, 246; 
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Tunnels; earliest railway, 87; 

cost of Black Rock, 87; 

railway completed Rehee 1850, 159; 

lengthy, commenced in period from 
1850 to 1860, 159; 

cost of, 159; 
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inherent dangers, difficulties, and anxie- 
ties of tunneling, 160; 
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American system of block-timber arch- 
ing, 161; 
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ing, and arching in 1860 and 186s, 
210. 

Turner, Newton R.; secretary Middle 
States Freight Traffic Association, 
276. 

Turner, W. H.; member executive com- 
mittee New England Railway Clear- 
ing-house Association, 275. 
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commencement of in United States, 29; 
Philadelphia and Lancaster, 29; 


3897 


TUR—WAT 
Lancaster and Susquehanna, 29; 
tolls authorized on, 29, 30, 32; P 
extension of, in Middle and Eastern 
States, 29; 
progress of, in Pennsylvania, 29; 
utility of, and inferior methods of con- 
struction, 31; 
of New York, 31; 
the National Road, 31, 33, 34; 
modern use of, for light travel, 32; 
advantages of convexity, 32; 
turnpike financiering, 32; 
old-time teamsters, 32; 
old stage-coach lines, 33; 
cost of transportation on, 33; 
gain in the effective force of horses, 33; 
free, in Ohio, 39; 
passenger movements on, 57, 60. 
Turn-table, 164. 
Two-story cars, Ior. 
Tyler, Sir Henry W.; railway rates 
during eras of sharp competition, 
252. 


U. 


Underhill, A. B.; locomotives, 326, 331. 
Uniform train signals, 377. 

Union Canal, 41, 44, 45, 46, 47- 

Union depots or stations, 189. 

United States Rolling Stock Company, 
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Unjust discrimination, 231, 232, 280. 
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Valves and valve gearing, 320. 
Vanderbilt, Commodore; railroad policy, 


365. 
Vanderbilt, William H.; personal char- 
acteristics, 365. 
Vehicles; improvement of, 54; 
carts and wagons, 54; 
sleds, 54, 56; 
relative abundance of wagons in Penn- 
sylvania in 1755 and 1780, 55; 
Conestoga teaias and wagons, 55; 
freight and passenger wagons, 56; 
light, 56, 57; 
stage wagon movements between Phil- 
adelphia and New York in 1732, 
1765, and 1766, 56, 57; 
flying machines, 57; 
scarcity of light, 57; 
passenger movements on early turn- 


pikes, 57; ; 

the use of steel springs, 58; 

mechanical advantages of wheels, 58; 

miscellaneous improvements, 58; 

changes in American, 58; 

the deacon’s one-horse shay, 58; 

variety «f fine carriages, 59; 

combined effect of improvement of 
roads and vehicles, 59; 

cost of movements by stage-coach and 
wagon at different rates of speed, 
and on different classes of roads, 60; 

cost of extensive road movements in 
United States, 60; 

descriptions of carriages and coaches 
used by stage lines, 60, 61, 62, 63; 

Concord coach, 61, 63; 

primitive western stage coach, 63;- 

omnibus, cab, and gurney movements, 


43 
omnibus lines, 64. 
Verbryck, Mr.; variety of car appliances, 
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Viaducts, 87, 205. 
Vining, .’'P.;” commissioner Western 


Trunk-Line Association, 277. 
Virginia canals, 52. 
Virginia Iron Works, 316. 
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Wade, K. H.; train service, 377. 
Wagner Car Company, 333- 
Wagons; Conestoga, 55; 
in Pennsylvania, 55; 
light, scarcity of, 57; 
steel springs in, 58; 
and carts, 54, 56; 
movement on the 


lains, 55; 
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southern, 56. 
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Agents’ Association, 276. 

Waldo, J.; commissioner Texas Traffic 
Association, 277. 

Walker, Aldace F.; interstate-commerce 
commissioner, 284. 

Wall, E. B.; capacity of cars, 337. 
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sociated Railways of Virginia and the 
Carolinas, 276; 

train service, 377. 

Ward, W. S.; member east-bou:.d classi- 
fication committee, 274: 

Washburn Car Wheel Company, 344. 

Washburn Cast-Steel Car Wheel Com- 
pany, 344. 

Washington, George; Rumsey’s boat- 
model exhibited to, 16; 

stockholder in Dismal Swamp Canal, 


415 - 
labors in promoting canal construction, 


433 
his coach, 57. 

Water routes; use of by Indians, 5, 6, 7; 
first European settlements, 8; 
navigation of interior, 9; 
arks and rafts, 12; 
ascending navigation, 13; 
unsuccessful early steamboat experi- 

ments, 15; E 
early successful steamboat operations, 
175 
fap canal projects, 41; 
early history of American canals, 42; 
early canal financiering, 43; 
effect of completion of Erie Canal, 45; 
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cost of canal transportation, 47; 

natural chain of water channels, 50; 

passenger traffic of the canals, 50; 

utility of the canals, 51; 

causes of canal failures, 52; 

rivalry between iand and water routes, 
III; 

progress of steamboat development 
from 1830 to 1841, 114; 

importance of inter or water routes in 
1850, 120; 

statistical position of the competing 
systems, 122; 

increase of traffic on, from 1840 to 180, 
123; 

progress of steam navigation from 1840 
to 1860, 136; 

Atlantic coast improvements of water 
craft, 139, 140; 

improvement of national, 168; 

pone edone questions involved, 168, 
169; 

light-houses, light-sh’ps, and buoys, 169; 

light-houses and lighting apparatus, 172; 

the Coast Survey, 173; 

suspension of trade movements on the 
Mississippi caused by civil war, 178; 

competition between rail and water 
routes for through east-bound move- 
ments of breadstuffs, 191; 

relative decline of canal movements in 
state of New York, 192; 

conflict of rail and river interests, 203; 

recommendations of Windom commit- 
tee in 1874, 233; 

river and harbor improvements, 233; 

western river improvements, 235: 

plans for improving the navigation of 
the Mississippi, 236; 

its tributaries, 237; 
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improvement of the Missouri, 237; 

utility of water-way improvements, 239: 

decline of steamboating on the Missis- 
sippi, 239, 240; 

steamship development, 284; 

steamships in coasting trade and steam- 
boats, 290; 

merchant steam tonnage and traffic in 
1880, 292; 

proportion of movement on water chan- 
nels to entire freight movement, 359, 
360; 

limitations of, 382, 385. 

Webber, Mr.; testing car wheels, 344. 
Weeks, Edson J.; secretary New York 
State Passenger Association, 276; 

secretary Buffalo Railway Passenger 

Association , 276. 

Weeks, N. E.; secretary Boston Passen- 
ger Committee, 275. 

Welland Canal, 120, 152, 153. 

Wellington, A. M.; railway yards in Buf- 
falo, 308; 

repairs of cars and locomotives, 315. 

Wells, Mr. R.; locomotives, 327. 

Wernwag, Louis; wooden-bridge builder, 
36, 37- 

Western Association of General Passen- 
ger and Ticket Agents, 278. 

Western states and territories; increase 
of railway mileage in, from 1883 to 
1885, 350. 

Western States Passenger Association, 
277+ 

Western Traffic Association, 277. 

Western Trunk-Line Association, 277. 

Westinghouse Air brake, 340, 341. 

Westinghouse automatic brake, 341. 

Westinghouse, H. H.; brake improve- 
ments, 342. 
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Wheatley, W. W.; fast locomotive run, 


21. 
Wheels, railway; American contrasted 
with English, 329. ; ; 
Whipple, Squire; iron-bridge inventor 
and constructor, 37; 
iron railway bridges, 302. ; 
Whistler, George W., Jr; report in 1849 
on methods to insure substitution of 
coal-burning for wood-burning loco- 
motives, 135; 
whistle signals, 378. 
White, Josiah; inventor of bear-trap lock, 
42; 
construction of early canal, 45; 
estimate of cost of transportation on 
Lehigh Canal, 48; 
reasons for preferring canals to rail- 
ways, 108. 
Whitney, A.; cost of early steamboat 
movements on the Missouri, 204. 


Whittaker, John; president Middle 
States Freight Traffic Association, 
276. 


Wight, C. S.; freight classification, 283. 
Wilder, Mr.; locomotives and cars, 327, 
337- 
Wilson, W. Hasell; internal improve- 
ments of Pennsylvania, 61, 62; _ 
Philadelphia and Columbia Railway, 
82, 82, 84; 
cost of Black Rock Tunnel, 87; 
bridges and viaducts on the Philadel- 
phia and Columbia Railroad, 88; 
toll on the Columbia and Philadelphia 
Railway, 110. 
Winans, Ross; improvements of cars, 
100, Iot. 
Witmer, Abraham; legislative grant of 
right to bridge the Conestoga, 29. 
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Woodbury, Levi; trip down the Missis- 
sippi in 1833, 11; 
improved Ohio keel boats, 14, 15; 
magnitude of American canal systems, 
52; 
western steam boats in 1833, 114, 
readiness and ability of private capital 
to construct remunerative internal 
improvements, 

Wooden railway bridges; objection- 

able features of, 202; 
number of, &c., 302. 

Woodruff Car Company, 333. 

Wood-working machinery, 314. 

Wootten, John E.; locomotives, 323, 
31. 

Wocten locomotive, 327- _ , 

Worcester, Edwin D.; railway conso’i- 
dations, 187. 

Working cars, 334. 

Wrecks, on railways; clearing away, 374. 

Wright, Benjamin A.; relative cost of 
railway and canal movements in 
1831, 108; 

estimate of cost of New York and 
Erie, 127. 

Wright, Carroll D.; work done by yrail- 
ways of the United States in 1885, 
and 1886, 384. 

Wright, Augustus W.; pioneer railway 
construction in Illinois, 128. 

Wyoming Valley Manufacturing Com- 
pany, 316. 

Y. 


Yards, of railways, 308, 309. 
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Se auditor Texas Traffic 
Association, 277. 
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